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SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of operation, service, and repair of this instrument. 
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design, 
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability for the customer's failure 
to comply with these requirements. 

6R0UIU0 THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical 
instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal adjustments 
must be made by qualified maintenance personnel. Under certain conditions, dangerous voltages may ex- 
ist even with the instrument switched off. To avoid injuries, always disconnect input voltages and discharge 
circuits before touching them. 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and 
resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute parts or perform any 
unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard Sales and Ser- 
vice Office for service and repair to ensure that safety features are maintained. 

DO NOT OPERATE A DAMAGED INSTRUMENT 

Whenever it is possible that the safety protection features built into this instrument have been impaired, 
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not 
use the instrument until safe operation can be verified by service-trained personnel. If necessary, return 
the instrument to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety 
features are maintained. 
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Operating and Safety Symbols 



Symbols Used On Products And In Manuals 



LINE 



AC line voltage input receptacle. 



A 



Instruction manual symbol affixed to product. Cautions the user to refer to 
respective instruction manual procedures to avoid possible damage to the 
product. 



Indicates dangerous voltage - terminals connected to interior voltage 
exceeding 1000 volts. 



Protective conductor terminal. Indicates the field wiring terminal that must 
be connected to earth ground before operating equipment - protects against 
electrical shock in case of fault. 



Clean ground (low-noise). Indicates terminal that must be connected to 
earth ground before operating equipment - for single common connections 
and protection against electrical shock in case of fault. 



rh OR 



Frame or chassis ground. Indicates equipment chassis ground 
terminal - normally connects to equipment frame and all metal parts. 



ATTENTION 
$t«tlc 9«n«ltlv« 



Affixed to product containing static sensitive devices -use anti-static 
handling procedures to prevent electrostatic discharge damage to 
components. 



Calls allention to a procedure, practice, or condition that requires special 
attention by the reader. 



CAUTION 



CAUTION 

Calls attention to a procedure, practice, or condition that could possibly 
cause damage to equipment or permanent loss of data. 



WARNING 



WARNING 

Calls attention to a procedure, practice, or condition that could possibly 
cause bodily injury or death. 
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SECTION I 

GENERAL INFORMATION 



WARNING 



The in/orrnation eomuined in llii.s muiuial i\ inientfed tor the use of service 
trained personnel who understand electronic circuitry and are aware o/ the 
hazards involved. Do not attempt to perlorni any a! the procedures outlined 
in this manual unless ymi are iiualilied to do so. 



1-1. INTRODUCTION 

I-2. This manual contains information relating to the installation, operation, iwrforniance testing, calibration, and 
service of the HP 3457A Multimeter. The information is designed for the use of service trained personnel. Other 
users should refer to the HP 3457A 0|>erating Manual. 

1-3. MANUAL DESCRIPTION 

1-4, The following iMiagrnphs provide a general description of the manual layout and content: 

Section I, General Information 

Section I contains a brief description of the manual, and a general description of the instrument. This 
section also contains the instrument specifications and information concerning options and accessories. 

Section II. Installation Procedures 

Section II contains information to prepare the HP.3457A for use. Included in this section is power 
requirements, line voltage selection, and interfacing information. 

Section III. Operating Instructions 

Section III contains operating instructions necessary to service the HP 3457A. These operating instruc- 
tions are a condensed version of those contained in the Oirerafing. Programming and Configuration 
Manual. 

Section IV. Performance Tests 

Section IV contains information and procedures retjuired to test the HP 3457A to its rated specifica- 
tions. Also included in this section is a condensed version of the performance test (operational verifica- 
tion test) which will provide a more rapid test and give a 90% confidence that the instrument will meet 
its specifications. 

Section V. Calibration 

Section V contains procedures required to calibrate the HP 3457A to its rated specifications. 
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Section VI. Replaceable Parts 

Section VI lists part numbers for cabinet parts and printed circuit assemblies. 

Section Vli. Manual Backdating 

Section VII contains information required to adapt this manual to instruments whose serial numbers are 
lower than those listed on the title page. 

Section VIII. Service 

Section VIII contains a block diagram theory of orwration, schematic diagrams, and procedures to aid in 
troubleshooting the HP .1457A. 

1-5. INSTRUMENT DESCRIPTION 

1-6. The HP 3457A is a versatile high precision digital multimeter which measures ac or dc volts, ac or dc current, 
ac+dc volts or current, resistance, frequency and period. It measures voltages up to .300 Vac or 300 Vdc with high 
dc resolution and accuracy. The instrument is designed for both bench and system use. Program and reading 
storage are included to allow high speed measurement applications with re,ading rates of greater-than 1000 read- 
ings per second. Provision has been made for optional assemblies such as a general purpose scanner or multiplexer 
assembly. 

1-7. SAFETY CONSIDERATIONS 

I-8. The HP 3457A is a safety class I instrument (provided with a protective earth terminal). The instrument and 
manual should be reviewed for safety markings and instructions before oi>eration. Refer to the Safety Summary 
preceding this section for appropriate safety instructions and markings covering this instrument. 

1-9. INSTRUMENTS COVERED BY THIS MANUAL 

l-IO. Instruments covered by this manual are identified by a serial number prefix listed on the title page. 
Hewlett-Packard uses a two part serial number in the form xxxxayytyy, where xxxx is the serial prefi.x, a is the 
country of origin (A=USA) and yyvyy is the serial suffix. The serial number prefix identifies a series of identical 
instruments. The serial number suffix is assigned sequentially and is unique to each instrument. 

Ml. If the serial number prefix of your instrument is greater than the one listed on the title page, a yellow 
Manual Changes supplement will explain how to adapt this manual lo your instrument. 

1-12. If the serial number prefix of your instrument is lower than the one listed on the title page, information 
contained in Section VII (Manual Backdating) will explain how to adapt this manual to your instrument. 

1-13. SPECIFICATIONS 

M4. Specifications for the HP .34.S7A Multimeter are listed in Table M. These specifications are the perfor- 
mance standards which the instrument is guaranteed lo meet. 
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Table 1-1. Specifications 



DC VOLTS 



INPUT CHARACTERISTICS: 



RANGE 


MAXIMUM 
READING 
6 1/2 digits 


6 1/2 digits 


RESOLUTION 

5 1/2 digits | 4 1/2 digits 


3 1/2 digits 


30 mV 


30.30000 mV 


10 nV 


100 nV 


1 uV 


10 uV 


300 mV 


303.0000 mV 


100 nV 


1 uV 


10 UV 


100 uV 


3 V 


3.030000 V 


1 UV 


10 uV 


100 uV 


1 mV 


30 V 


30.30000 V 


10 uV 


100 uV 


1 mV 


10 mV 


300 V 


303.0000 V 


100 uV 


1 mV 


10 mV 


100 mV 



INPUT RESISTANCE (OHMS): 

30 millivolt through 3 volt range • 10 gigaohms 
30 volt and 500 volt range • 10 megohms (♦/- IX) 

MAXIMUM INPUT VOLTAGE: (non- des true t ive) 

HI or LO to Earth Ground: ± 450V peak 

MEASUREMENT ACCURACY: ±(X of reading ♦ Number of Counts) 

Auto-Zero ON 

24 HOUR: Teal 1 I^C 2 hour warm-up Accuracy relative to calibration standard 

24 hour specifications apply if the instrument is calibrated between 90 and 100X of 
full-scale. For calibration between 33 and 90X of full-scale, add .00015X to X Reading. 



RANGE X READING 



30 mV 0.0012 

300 mV 0.0005 

3 V 0.00035 

30 V 0.0006S 

300 V 0.0025 



HUMBER OF COUNTS 

100 PLC* 10 PLC* 1 PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 



90 DAY: Teal ± 5®C After 1 hour warm-up 
RANGE I X READING I 



HUMBER OF COUNTS 

100 PLC* 10 PLC* 1 PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 



30 mV 0.0040 
300 mV 0.0025 
3 V 0.0017 
30 V 0.0035 
300 V 0.0050 
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DC VOLTS (Cont’d) 



1 TEAR: Teal ± 5®C After 1 hour usrm-up 



RANGE % READING 



too PLC* 



to PLC* 



NUMBER OF COUNTS 
PLC* I .1 PLC* 



.005 PLC* .0005 PLC* 



30 mV O.OOA5 365 385 500 70 19 6 

300 mV 0.0035 39 40 50 9 4 4 

3 V 0.0025 6 7 7 4 4 4 

30 V 0.0040 19 20 30 7 4 4 

300 V 0.0055 6 7 7 4 4 4 

• PLC » Integration Time in Power Line Cycles. When using integration times of 100 PLC, 10 PLC, 
or 1PLC; multiply Number of Counts in the Measurement Accuracy Tables by 0.1 for 5 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 

Teal > the temperature of the environment where the 3457A was calibrated. Calibration should 
be performed with the environment temperature between 18 and 28 degrees centigrade. 



TEMPERATURE COEFFICIENT: ±(X of Reading ♦ Humber of Counts)/®C 
6 1/2 Digits Displayed 



RANGE 


Auto-Zero OH 


Auto- Zero OFF* 


30 mV 


.0005 * 30 


.0005 + 40 


300 mV 


.0005 * 3 


.0005 ♦ 13 


3 V 


.0005 ♦ .3 


.0005 10.3 


30 V 


.0005 + 1.0 


.0005 -r 11.0 


300 V 


.0005 ♦ .3 


.0005 ♦ 10.3 



• Specifications given are for a stable environment (i 1®C) and over a ten minute period. 
Multiply Number of Counts by 0.1 for 5 1/2 digit readings, 0.01 for 4 1/2 digit 
readings and 0.001 for 3 1/2 digit readings. 



NOISE REJECTION: 

With 1 Kohm imbalance in the LO lead and line frequency <50 or 60 Hz) ± 0.08%. 



INTEGRATION TIME 





100 PLC 


10 PLC 


1 PLC 


.1 PLC 


.005 PLC 


.0005 PLC 


AC NMR 


90 db 


80 db 


60 db 


0 db 


0 db 


0 db 


AC ECHR 


160 db 


156 db 


136 db 


76 db 


76 db 


76 db 


DC CMR 


140 db 


140 db 


140 db 


140 db 


140 db 


140 db 
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DC VOLTS (Cont’d) 

MAXIMUM READING RATES: <Readi ngs/Second) 



INTEGRATION 


DIGITS 


1 READING RATE 


TIME 

1 

1 


DISPLAYED 


60 HZ 


50 Hz 


0.0005 PLC ' 


3 


1/2 


1350 


1350 


0.005 PLC 


4 


1/2 


1250 


1250 


0.1 PLC 


5 


1/2 


360 


312 


1 PLC 


6 


1/2 


53 ; 


45 


10 PLC 


6 


1/2 


4.8 1 


4.0 


100 PLC 


6 


1/2 


.48 


.40 



Reading Rates apply with the keyboard lock OH, Auto-Zero OFF, Display OFF, Math Func- 
tion OFF, Delay Time set to 0.0, Manual ranging, readings stored in internal memory 
using Timer Trigger and single precision integer format. 



DC CURRENT 



INPUT CHARACTERISTICS: 



RANGE 


MAXIMUM 
READING 
6 1/2 digits 


6 1/2 digits 


5 1/2 digits 


RESOLUTION 
4 1/2 digits 


3 1/2 digits 


SHUNT 

RESISTANCE 


300 UA 


303.0000 uA 


100 pA 


1 nA 


10 nA 


100 nA 


1000 Ohm 


3 mA 


3.030000 mA 


1 nA 


10 nA 


100 nA 


1 uA 


100 Ohm 


30 mA 


30.30000 mA 


10 nA 


100 nA 


1 uA 


10 uA 


10 Ohm 


300 mA 


303.0000 mA 


100 nA 


1 uA 


10 uA 


100 uA 


1 Ohm 


1 A 


1.000000 A 


1 uA 


10 uA 


100 uA 


1 mA 


. 1 Ohm 



MAXIMUM BURDEN VOLTAGE: 0.35V - 300uA, 3mA and 30mA ranges. 0.6V - 300mA range. 1 V - 1A range. 



MEASUREMENT ACCURACY: ±(X of reading ♦ Number of Counts) 

After 1 hour warmup, with Auto-tero OK. 

24 HOUR: Teal ± 1°C After two hour warm-up. Accuracy relative to calibration standard. 



RANGE 


X READING 


100 PLC* 

6 1/2 digits 


10 PLC* 

6 1/2 digits 


NUMBER C 
1 PLC* 

6 1/2 digits 


IF COUNTS 
.1 PLC* 

5 1/2 digits 


.005 PLC* 

4 1/2 digits 


.0005 PLC* 

3 1/2 digits 


300 uA 


0.0020 


54 


54 




9 


5 




3 mA 


0.002 


54 


54 




9 


5 




30 mA 


0.0020 


54 


54 


65 


9 


5 




300 mA 


0.03 


154 


154 


165 


19 


6 




1 A 


0.03 


504 


504 


515 


54 


9 


5 
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General Information 



3457A 



Table 1-1. Specificalions 



90 DAY: Teel ± 
RANGE % READING 


DC CURRENT (Cont’d) 

5°C After one hour warm-up. 

NUM8ER OF COUNTS 

100 PLC* 10 PLC* 1 PLC* .1 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 


.005 PLC* 

4 1/2 digits 


.0005 PLC* 

3 1/2 digits 


300 uA 


0.020 




104 


104 


115 


14 


5 


4 


3 mA 


0.020 




104 


104 


115 


14 


5 


4 


30 mA 


0.020 




104 


104 


115 


14 


5 


4 


300 mA 


0.070 




204 


204 


215 


24 


6 


4 


1 A 


0.070 




604 


604 


615 


64 


10 


5 


1 YEAR: Teal ± 


s’e 


After one hour warm-up. 








RANGE 


X READING 








NUMBER OF COUNTS 










100 PLC* 


10 PLC* 


1 PLC* 


.1 PLC* 


.005 PLC* 


.0005 PLC* 






6 1/2 digits 


6 1/2 digits 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


300 uA 


0.04 




104 


104 


115 


14 


5 


4 


3 mA 


0.04 




104 


104 


115 


14 


5 


4 


30 mA 


0.04 




104 


104 


115 


14 


5 


4 


300 mA 


0.08 




204 


204 


215 


24 


6 


4 


1 A 


0.06 




604 


604 


615 


64 


10 


5 



* PLC = Integration Time in Power Line Cycles. When using integration times of 100 PLC, 10 PLC, 
or 1PLC; multiply Number of Counts in the Measurement Accuracy Tables by 0.1 for S 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 

Teal > the temperature of the environment where the 3457A was calibrated. Calibration should 
be performed with the environment temperature between 18 and 28 degrees centigrade. 

TEMPERATURE COEFFICIENT: ±(X of Reading ♦ Number of Countsl/^C 
6 1/2 Digits Displayed 



RANGE 


Auto-Zero ON 


Auto-Zero OFF* 


300 uA 


.002 * 20 


.002 + 30 


3 mA 


.002 * 20 


.002 + 30 


30 mA 


i .002 ♦ 20 


.002 ♦ 30 


300 mA 


' .007 -t 20 


.007 + 30 


1 A 


.007 + 20 


.007 * 30 



* Specifications given are for a stable environment 1^0 and over a ten minute period. 
Multiply Number of Counts by 0.1 for 5 1/2 digit readings, 0.01 for 4 1/2 digit 
readings and 0.001 for 3 1/2 digit readings. 



1-6 






3457A 



General Information 




DC CURRENT (Cont’d) 

MAXIMUM READING RATES: (Readings/Second) 



INTEGRATION 

TIME 


DIGITS 

DISPLAYED 


READING RATE 
60 HZ 1 50 Hz 


0.0005 RLC 


3 1/2 


1350 


1350 


0.005 PLC 


4 1/2 


1 1250 


1250 


0.1 PLC 


5 1/2 


360 


312 


1 PLC 


6 1/2 


53 


45 


10 PLC 


6 1/2 


4.8 


4.0 


100 PLC 


6 1/2 


.48 


.40 



Reading Rates apply with the keyboard lock ON, Auto-Zero OFF, Display OFF, Hath Func- 
tion OFF, Delay Time set to 0.0, Manual ranging, readings stored in internal memory 
using Timer Trigger and single precision integer format. 



RESISTANCE 

(2-Wire Ohms, 4-Hire Ohms, Offset Compensated Ohms) 

INRUT CHARACTERISTICS: 



MAXIMUM 



RESOLUTION 



RANGE READING 

(OHMS) 6 1/2 digits 6 1/2 digitsls 1/2 digitsjA 1/2 digitsji 1/2 digits 



30 30.30000 Ohm 10 uOhm 100 uOhm 1 mOhm 10 mOhm 

300 303.0000 Ohm 100 uOhm 1 mOhm 10 mOhm 100 mOhm 

3 k 3.030000KOhm 1 mOhm 10 mOhm 100 mOhm 1 Ohm 

30 k 30.30000KOhm 10 mOhm 100 mOhm 1 Ohm 10 Ohm 

300 k 303.0000KOhm 100 mOhm 1 Ohm 10 Ohm 100 Ohm 

3 M 3.030000HOhm 1 Ohm 10 Ohm 100 Ohm 1 KOhm 

30 M 30.30000HOhm 10 Ohm 100 Ohm 1 KOhm 10 KOhm 

300 M* 303.0000HOhm 100 Ohm 1 KOhm 10 KOhm 100 KOhm 

3 G* 3.030000GOhm 1 KOhm 10 KOhm 100 KOhm 1 MOhm 



CURRENT 

THROUGH 

UNKNOWN 



1 mA 
1 mA 
1 mA 
100 uA 
10 uA 
1 uA 
100 nA 
100 nA 
100 nA 



• On the Extended Ohms ranges (300 MOhm 8 3 GOhm), the current source is 100 nA in 
parallel with 10 MOhms. 



INPUT PROTECTION: (non-destructive) 

HI sense to LO sense: ±350V peak. 

HI or LO to Earth ground: ±450V peak. 



MAXIMUM OPEN CIRCUIT VOLTAGE: 

30 Ohm to 3 Megohm ranges: 12 volts 
30 Megohm to 3 Gigaohm ranges: 8.5 volts 




General Information 



3457A 



Table 1-1. Specifications 









RESISTANCE (Cont’d) 






MEASUREMENT ACCURACY - FOUR-WIRE OHMS: ±{X of reading -• 


’ Number of Counts) 




Auto-iero ON 














24 HOUR: Teel ± 


1°C 












After two hour warm-up. Accuracy relative to calibration standard. 






RANGE 


X READING 






NUMBER C 


IF COUNTS 






(OHMS) 




100 PLC* 


10 PLC* 


1 PLC* 


.1 PLC* 


.005 PLC* , 


.0005 PLC* 






6 1/2 digits 


6 1/2 digi ts 


6 1/2 digits 


51/2 digits 


4 1/2 digits 


3 1/2 digits 


30 


0.003 


215 


235 


350 


55 


17 


6 


300 1 


0.0015 


24 


25 


35 


6 


4 


4 


3 K 


0.001 


5 


6 


6 


4 


4 


4 


30 K 


0.001 


5 


6 


6 


4 


4 


4 


300 K 


0.001 


6 


7 


8 


4 


4 


4 


3 M 


0.003 


12 


14 


16 


7 


5 


5 


30 M 


0.02 


80 


83 


93 


14 


6 


4 


90 DAY: Teal ± 


5®C 












1 After one hour warm-up. 












RANGE 


X READING 






HUMBER 0 


IF COUNTS 






(OHMS) 




100 PLC* 


1 10 PLC* 


1 PLC* 


.1 PLC* 


.005 PLC* 


.0005 PLC* 






6 1/2 digits 


6 1/2 digits 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


! 3 1/2 digits 


30 


0.0065 


315 


335 


450 


65 


18 


6 


300 


0.0045 


34 


35 


45 


8 


4 


4 


3 K 


0.0035 


6 


7 


7 


4 


4 


4 


30 K 


0.0035 


6 


7 


7 


4 


4 


4 


300 K 


0.004 


7 


8 


9 


4 


4 


4 


3 M 


0.0055 


12 


14 


16 


7 


5 


5 


30 M 


0.025 


80 


63 


93 


14 


6 


5 



1 YEAR: Teal ± 5“c 

After one hour warm-up. 



RANGE 

(OHMS) 


X READING 


100 PLC* 

6 1/2 digits 


10 PLC* 

6 1/2 digits 


NUMBER C 
1 PLC* 

6 1/2 digits 


IF COUNTS 

.1 PLC* 

5 1/2 digits 


.005 PLC* 

4 1/2 digits 


30 


0.0075 


315 


335 


450 


65 1 


18 


300 


0.0055 


34 


35 


45 


8 


4 


3 K 


0.005 


6 


7 


7 


4 


4 


30 K 


0.005 


6 


7 


7 


4 


4 


300 K 


0.005 


7 


8 


9 


4 


4 


3 M 


0.0065 


12 


14 


16 


7 


5 


30 M 


0.04 


80 


83 


93 


14 


6 



.0005 PLC* 

3 1/2 digits 














3457A 



General Information 



Table 1*1. Specifications 









RESISTANCE (Cont’d) 






MEASUREMENT ACCURACY • TWO-WIRE OHMS: ±(X 


of reading •» 


number of counts) 




Auto-zero ON 














24 HOUR: Teel ± 


1®C 












After two hour warm*up. 












RANGE 


X READING 






NUMBER OF COUNTS 






(OHMS) 




100 PLC* 


10 PLC* 


1 PIC* 


.1 PLC* 


.005 PLC* 


.0005 PLC* 






6 1/2 digits 


6 1/2 digits 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


30 


0.003 


20215 


20235 


20350 


20055 


20017 


20006 


300 


0.0015 


2024 


2025 


2035 


2006 


2004 


2004 


3 K 


0.001 


205 


206 


206 


204 


204 


204 


30 K 


0.001 


25 


26 


26 


24 


24 


24 


300 K 


0.001 


8 


9 


10 


6 


6 


6 


3 M 


0.003 


12 


14 


16 


7 


5 


5 


30 M 


0.02 


80 


83 


93 


14 


6 


4 


300 M* 


0.6 


1000 


1000 


1000 


100 


10 


1 


3 G* 


6.0 


1000 


1000 


1000 


100 


10 


1 


* 


Specifications apply for 


a stable environment (±1° 


C) and after Ohms Auto-Cal 


(Auto-Cal 3). 


90 DAT! Teal ± 


5®C 












1 After one hour warm-up. 












RANGE 


X READING 






NUMBER OF COUNTS 






(OHMS) 




100 PLC* 


10 PLC* 


1 PLC* 


.1 PLC* 


.005 PLC* 


.0005 PLC* 






6 1/2 digits 


6 1/2 digits 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


30 


0.0065 


20315 


20535 


20450 


20065 


20018 


20006 


300 


0.0045 


2034 


2035 


2045 


2008 


2004 


2004 


3 K 


0.0035 


206 


207 


207 


204 


204 


204 


30 K 


0.0035 


26 


27 


27 


24 


24 


24 


300 K 


0.004 


9 


10 


. 11 


6 


6 


6 


3 M 


0.0055 


12 


14 


16 


7 


5 


5 


30 M 


0.025 


SO 


83 


93 


14 


6 


5 


300 M 


1.6 


1000 


1000 


1000 


100 


10 


1 


3 G 


16.0 


1000 


1000 


1000 


100 


10 


1 






1-9 





General Information 



3457A 



Table 1*1. Specifications 



RESISTANCE (Cont’d) 

1 YEAR: Teal ± 5°C 

After one hour warm-up. 



RANGE 

(OHMS) 


% READING , 


100 PLC* 

6 1/2 digits 


10 PLC* 

6 1/2 digits 


NUMBER C 
1 PLC* 

6 1/2 digits 


)F COUNTS 

.1 PLC* 1 
5 1/2 digits 


.005 PLC* 

4 1/2 digits 


.0005 PLC* 

3 1/2 digits 


30 


0.0075 


20315 


20335 


20450 


20065 


20018 


20006 


300 1 


0.0055 


2034 


2035 


2045 


2008 


2004 


2004 


3 K 


0.005 


206 


207 


207 


204 


204 I 


204 


30 K 


0.005 


26 


27 


27 


24 


24 


24 


300 K 


0.005 


9 


10 


11 


6 


6 


6 


3 M 


0.0065 


12 


14 


16 


7 


5 


5 


30 M 


0.04 


80 


63 


93 


14 


6 


5 


300 M 


1 .6 


1000 


1000 


1000 


100 


10 


1 


3 G 


16.0 


1000 


1000 


1000 


100 


10 


1 



* PLC « Integration Time in Power Line Cycles. When using integration times of 100 PLC, 10 PIC, 
or IPLC; multiply Number of Counts in the Measurement Accuracy Tables by 0.1 for 5 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 

Teal = the temperature of the environment where the 3457A was calibrated. Calibration should 
be performed with the environment temperature between 18 and 28 degrees centigrade. 



TEMPERATURE COEFFICIENT: ±(51 of Reading ♦ Number of Counts)/“c 
6 1/2 Digits Displayed 



RANGE 


Auto-Zero ON 


Auto-Zero OFF* 


30 


.0005 ■» 50 


.0005 510 


300 


.0005 -► 5.0 


.0005 60 


3 K 


.0005 « 0.5 


.0005 ♦ 15 


30 K 


.0005 ♦ 0.5 


.0005 + 15 


300 K 


.0008 ♦ 0.5 


.0008 ♦ 15 


3 M 


.0010 ■* 0.5 


.0010 + 15 


30 M 


.0025 ♦ 0.5 


.0025 * 15 


300 M 


.3500 * 0.0 


.3500 ♦ 10 


3 G 


3.5000 ■* 0.0 


3.5000 ♦ 10 



* Specifications given are for a stable environment (± 1°C) and over a ten minute period. 
For integration times of >= 1 PLC, multiply Number of Counts by 0.1 for 5 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 
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3457A 



General Information 



Table 1-1. Specifications 



RESISTANCE (Cont’d) 



RANGE 

(OHMS) 


MAXIMUM LEAD 
RESISTANCE 
FOUR-WIRE OHMS 


MAXIMUM OFFSET 
VOLTAGE FOR OFFSET 
COMPENSATED OHMS 
(FULL SCALE) 


PRE-PROGRAMMED 
SETTLING TIME 


30 


1 Ohm 


1 mV 


S60 usee 


300 


10 Ohm 


10 mV 


350 usee 


3 K 


1 100 Ohm 


100 mV 


350 usee 


30 K 


1 KOhm 


not applicable 


350 usee 


300 K 


10 KOhm 


not applicable 


2.4 msec 


3 M 


100 KOhm 


not applicable 


24 msec 


30 M 


1 MOhm 


not applicable 


240 msec 


300 M 


not applicable 


not applicable 


2.4 sec 


3 G 


not applicable 


not applicable 


2.5 sec 



RESPONSE TIME: 

First reading meets accuracy specification nith pre-programmed settling times and <200 pF 
circuit capacitance. An additional delay of 0.1 seconds is necessary after a range or 
function change to meet rated accuracy. 

MAXIMUM READING RATES: ( Readi ngs/Second) 

30 Ohm to 30 KOhm ranges 



INTEGRATION 

TIME 


DIGITS 

DISPLAYED 


READING RATE 
^ 60 HZ 1 50 H2 


0.0005 PLC 


3 1/2 


1350 


1350 


0.005 PLC 


4 1/2 


1250 


1250 


0.1 PLC 


5 1/2 


360 


312 


1 PLC 


6 1/2 


53 


45 


10 PLC 


6 1/2 


4.8 


4.0 


100 PLC 


6 1/2 


.48 


.40 



Reading Rates apply with the keyboard lock ON. Auto-Zero OFF, Display OFF, Math Func- 
tion OFF, Delay Time set to 0.0, Manual ranging, readings stored in internal memory 
using Timer Trigger and single precision integer format. 







General InforniaHon 



Table 1-1. Specifications 



TRUE RMS AC VOLTAGE 
(AC and DC Coupled) 



INPUT CHARACTERISTICS; 



RANGE 


MAXIMUM 
READING 
6 1/2 digits 


6 1/2 di u 1 i- 


RESOlUllON 

5 1/2 digits|4 1/2 digits 


3 1/2 digits 


30 mV 


32.50000 mV 


10 nV 


100 nV 


1 uV 


10 uV 


300 mV 


325.0000 mV 


100 nV 


1 UV 


10 uV 


100 uV 


3 V 


3.250000 V 


1 uV 


10 uV 


100 uV 


1 mV 


30 V 


32.50000 V 


10 uV 


100 uV 


1 mV 


10 mV 


300 V 


303.0000 V 


100 uV 


1 mV 


10 mV 


100 mV 



INPUT IMPEDANCE: 

1 rrcgohm ±1X shunted by < 90 pF ( < 115 pF rear input). 

MAXIMUM INPUT VOLTAGE: (non- dcstiuc t i ve) 

Input Termiosls: ± 450V peak. 

HI or LO to Earth Ground: i 450v peak. 

CREST FACTOR: 3.5 to 1 at full-scale. 

MEASUREMENT ACCURACY - AC COUPLED: ±(X of reading ♦ number of counts) 

Specifications apply for sine-wave inputs > 10X of range with DC component < 10% of the AC 
component, with Auto-zero ON, AC slow filter OH (ACBANO 20), and after 2 hour wnnn-up. 

For AC inputs between 3X and 10X of full-scale and < 20KHz, add 0.7X to the percent of read- 
ing figures. 

For pre-programmed settling times, add .IX of input voltage step to accuracy specifications 
for the first reading. 

24 HOUR: Teal i 1°C (ACV Function) After 2 hour warm-up Accuracy relative to calibration standard 
30 rrV to 30 V ranges. 



FREOUCNCY 

. 1 


PERCENT 

OF 

READING 


>= 1 PLC 
6 1/2 digits 


NUMBER OF COUNTS 
0.1 PLC .005 PLC 

5 1/2 digits 4 1/2 digits 


.0005 PLC 
3 1/2 digits 


20HZ-45IIZ 


0.5 


720 


76 


12 


6 


45HZ-100HZ 


0.15 


720 


76 


12 


6 


100HZ-20KHZ 


0.07 


720 


76 


12 


6 


** 400HZ-20KHZ 


0.08 


720 


510 


55 


10 


20XHZ-100KHZ 


0.6 


1700 


184 


23 


7 


100KHZ-300KHZ 


3.1 


9300 


934 


98 


14 


300KHZ- 1MHz 


10.1 


66000 


6600 


664 


71 




3457A 



Gener:il Infoimation 



Table 1*1. Specifications 





TRUE RMS AC VOLTAGE (Cont’d) 




I ?4 HOUR: Tcol i I^C (ACV Function) After 2 hour wnrm-up Accuracy relative to calibration standard 


300 V range. 












FREQUENCY 


PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PIC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digi ts 


3 1/2 digits 


20HZ-45HZ 


0.56 


720 


76 


12 


6 


45HZ-100HZ 


0.21 


720 


76 


12 


6 


100HZ-20KIIZ 


0.13 


720 


76 


12 


6 


** AOOKZ-20KHZ 


O.U 


720 


510 


55 


10 


20KHZ-100KHZ 


1.0 


3300 


334 


3Q 


0 


90 DAY: Teal ± 3°C (ACV Function) After 1 hour warm-up 






1 30 inV to 30 V ronges. 










FREQUENCY 


• PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20HZ-A5KZ 


0.56 


1120 


116 


16 


6 


45HZ-100HZ 


0.21 


1120 


116 


16 


6 


100HZ-20KHZ 


0.13 


1120 


116 


16 


6 


** 600HZ-20KHZ 


O.U 


1120 


550 


59 


10 


20KHZ-100KHZ 


0.66 


2100 


224 


27 


7 


100KHZ-300KHZ 


3.16 


9700 


974 


102 


14 


300KHZ- 1MHz 


10.16 


66400 


6640 


668 


71 


1 90 DAY: TcbI ± 5®C (ACV Function) After 1 hour 


We'^rm* up 






300 V range. 












FREQUENCY 


« PERCENT 




NUMBER OF COUNTS 






OF 


»= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20HZ-45HZ 


0.62 


1120 


116 


16 


6 


45HZ-100HZ 


0.27 


1120 


116 


16 


6 


100KZ-20KHZ 


0.19 


1120 


116 


16 


6 


*» 400HZ-20KHZ 


0.2 


1120 


550 


59 


10 


20KHZ- lOOKHz 


1.06 


3700 


374 


42 


8 


* Specifications apply 


within one 


week of AC auto-cal (ACAL 2) for stable 


temperature conditions. 


(Teal If AC auto-cal is 


not used, adc 


0.6 to the percent of reading figures. 


** Using AC fast filter 


(ACBANO 400) for frequencies above 400Hz. 




For 1 year specifications, add 


IX to 24 hour 


percent of reading figures 


, add 600 to 6 1/2 digit 


counts, add 60 to 5 1/2 digit counts, odd 6 to 4 1/2 digit 


counts, add . 


6 to 3 1/2 digit counts 


(Teal ±5°C). 
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Cicncral Information 



3457A 



Table 1-1. Specifications 





TRUE RMS AC VOLTAGE (Cont’d) 




TEMPERATURC COEFFICIENT 


- AC COUPLED: Al 1 Ranges. 






FREQUENCY 


PERCENT 




NUMBER OF COUNTS 






READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


’ 20H2-100KIIZ 


0.01 


150 


15 


1.5 


0.15 


lOOKItz-IMHz 


0.08 


300 


30 


3 


0.3 


* For- AC inputs between 3% and 


10X of full-scale and < 20KHz, add .04X 


to percent reading. 


MEASUREMENT ACCURACY • 


DC COUPLED 


: ±(X of reading ♦ number 


of counts) 




1 Accuracy specified for sine*wtive inputs > 10% of range with DC component 10% of the AC coin* I 


ponent from o source impedance 


of <10 KOhms, 


with AutO'ZCro ON, AC slow filter OK (AC3AND 20), I 


1 and after 2 hr warm 


up. For DC 


component >10% of the AC component, allow an additional 1.5 «cc. 


settling time for correct first reading, add . 1 A% to the 


applicable percent of reading fig* 


ures, add 23000 to the 6 1/2 digit counts, add 2300 to the 5 1/2 digit 


counts, add 230 to the 


A 1/2 digit counts. 


add 25 to 


the 3 1/2 digit counts. 






For pre-progratnmed 


ettling times, add .1% of input voltage step to accuracy specifications 


for the first rending. 










2A HOUR: Test i 1®C (ACDCV Function) After 2 hour warm-up 


Accuracy relat 


ivo to calibration std 


30 mV to 30 V ranges 










FREQUENCY 


PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PlC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digi ts 


20HZ-A5HZ 


1 .3 


1500 


154 


20 


6 


A5HZ- 100HZ 


0.11 


1500 


154 


20 


6 


100 Hz- 20 »rHz 


0.11 


1500 


154 


20 


6 


** 600HZ-20KHZ 


0.38 


1500 


2600 


264 


31 


20KHZ- lOOKHz 


0.6 


2520 


256 


30 


7 


100KHZ-300KHZ 


3.1 


9300 


934 


98 


14 


300KHZ-1HHZ 


10.1 


67500 


6750 


680 


72 


2A HOUR: Teal ± 1°C (ACDCV Function) After 2 houi warm-up 


Accuracy relative to calibration std 


300 V range 












FREQUENCY 


PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20HZ-45HZ 


1.3 


1500 


154 


20 


6 


45HZ-100H2 


0.17 


1500 


154 


20 


6 


100HZ-20KHZ 


0.17 


1500 


154 


20 


6 


•* 400HZ-20KHZ 


0.44 


1500 


2600 


264 


51 


20KHZ-100KHZ 


1.1 


4320 


440 


48 


9 
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General Information 



Table 1-1. Specifications 

TRUE RMS AC VOLTAGE (Cont’d) 

90 DAY: Teal ± 5 ® C (ACDCV Function) After 1 hour warm-up 
30 mV to 300 V ranges 



FREQUENCY 


* PERCENT 




NUMBER 01 


F COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1 /2 di g i ts 


5 1/2 digits 


20HZ-45MZ 


1 

! 1.36 


3600 


564 


41 


8 


45HZ-100HZ 


0.17 


1 3600 


364 


41 


8 


100HZ-20KHZ 


0.17 


3600 


364 


41 


a 


** 400KZ-20KHZ 


0.44 


3600 


2810 


285 


33 


20KIU-100KHZ 


0.66 


4620 


466 


51 


9 


100KHZ-300KHZ 


3.16 


11400 


1 1144 


119 


16 


300KHZ-1MHZ 


10.16 


69600 


' 6960 


701 


74 



90 DAY: Teal 1 1®C (ACDCV Function) Aftei 1 hour warm-up 
300 V range 



FREQUENCY 


PERCENT 

OF 

READING 


>= 1 PLC 
6 1/2 digits 


HUMBER OF COUNTS 
0.1 PLC .005 PLC 

5 1/2 digits 4 1/2 digits 


.0005 PLC 
3 1/2 digi 


20HZ-45HZ 


1.36 


3600 


364 


41 


8 


45Hz- 100Hz 


0.23 


3600 


364 


41 


8 


100HZ-20KHZ 


0.23 


3600 


364 


41 


0 


** 400HZ-20KHZ 


0.5 


3600 ' 


2810 


285 


33 


20KIIZ- lOOKKz 


1.16 


6420 


650 


69 


11 



* Specifications apply within one week of AC auto-col (ACAL 2) for stable temperature conditions 
(Teal ±5®C). If AC nuto-col is not used, add 0.6 to the percent of reading figures, add 39000 
to the 6 1/2 digit counts, add 3900 to the 5 1/2 digit counts, odd 390 to the A 1/2 digit 
counts and 39 to the 3 1/2 digit counts. 

** Using AC fast filter (ACBAND 400) for frequencies above 400Hz. 

For 1 year specifications, add .151 to 24 hour percent of reading figures, add 2100 to 6 1/2 
digit counts, add 210 to the 5 1/2 digit counts, add 21 to the 4 1/2 digit counts, add 2.1 to 
the 3 1/2 digit counts. 

TEMPERATURE COEFFICIENT - DC COUPLED: 300 mV, 30 V and 300 V ranges. 



FREQUENCY 


PERCENT 




NUMBER 0 


F COUNTS 






READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20Hz- lOOKHz 


0.01 


1000 


100 


10 


1.0 


lOIKHz-IMHz 


0.08 


1300 


130 


13 


1.3 



5 
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Table 1-1. Specifications 
TRUE RMS AC VOLTAGE (Cont’d) 

TEMPERATURE COEFFICIENT - DC COUPLED: 30 niV and 5 V ranges. 



FREQUENCY 


PERCENT 




HUMBER 01 


F COUNTS 






READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20Hz- lOOKHz 


0.01 


5700 


570 


57 


5.7 


101KH2-1MHZ 


0.08 


6000 


600 


60 


6.0 



COMMON MODE REJECTION: 

With 1 KOhm iinbnlance in LO lend, > 76 db from DC to 60 Hz. 
MAXIMUM READING RATES: ( Rendi ngs/Second) 



INTEGRATION 

TIME 


DIGITS 

DISPLAYED 


* AC SLOW 
60 Hz 


REAOIHi 
RESPONSE 
50 Hz 


G RATE 
• AC FAST 
60 Hz 


RESPONSE 
50 Hz 


0.0005 PLC 


3 


1/2 


1.0 


1.0 


9.5 


9.5 


0.005 PLC 


4 


1/2 


1.0 


1.0 


9.5 


9.5 


0.1 PLC 


5 


1/2 


1.0 


1.0 


9.25 


9.2 


1 PLC 


6 


1/2 


1.0 


1.0 


7.25 


6.9 


10 PLC 


6 


1/2 


0.7 


0.65 


2.0 


1.7 


100 PLC 


6 


1/2 


0.2 


0.17 


0.25 


0.2 



Rending Rates apply with Auto-zero ON, fixed range end preprogrammed settling times. 
* ACBAND set to < 400 for AC slow response and set to > 400 for AC fast response. 

TRUE RMS AC CURRENT 
(AC and DC Coupled) 

INPUT CHARACTERISTICS: 





MAXIMUM 




RESOLUTION 






READING 


=> 1 PLC 


0.1 PLC 


.005 PLC 


' .0005 PLC 


RANGE 


6 1/2 digits 


6 1/2 digits 


51/2 digits 


4 1/2 digits 


3 1/2 digits 


30 mA 


32.50000 iiiA 


10 nA 


100 nA 


1 uA 


10 uA 


300 mA 


325.0000 mA 


100 nA 


1 uA 


10 uA 


100 uA 


1 A 


1.000000 A 


1 uA 


10 uA 


100 uA 


1 mA 



MAXIMUM INPUT: ( non- dost rue t i vc) 

1.5 Amps from 250 volt source. Input is fuse protected. 

MAXIMUM BURDEN VOLTAGE: 

1 Vrms at 1 Arms input for frequencies < 20 KHz. 

CREST FACTOR: > 3.5 to 1 at full-scale. 
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General Information 



Table 1*1. Specifications 

TRUE RMS AC CURRENT (Cont’d) 

MEASUREMENT ACCURACY • AC COUPLED: ±(% of reading + number of counts) 

After two hour warm-up. 

Sine-wave inputs > 10% of range. 

AC slow filter ON (AC6AND 20). 

Auto- zero ON . 



For pre-programmed settling times, error is < 

24 HOUR: Teel ± 1®C (ACI Function) After 2 hour 
30 mA and 300 mA ranges. 



FREQUENCY 


PERCENT 

OF 

READING 


>a 1 PLC 
6 1/2 digits 


20HZ-45HZ 


0.8 


2800 


46HZ-100HZ 


0.25 


2800 


101HZ-20KHZ 


0.2 


2800 


•« 400HZ-20KHZ 


0.2 


2800 


21KHZ-100KHZ 


0.9 


4000 



24 HOUR: Teal ± 1°C (ACI Function) After 2 hour 
1 A range. <1 amp maximum input) 



FREQUENCY 


PERCENT 

OF 

READING 


>S 1 PLC 
6 1/2 digits 


20HZ-45KZ 


0.9 


2800 


46HZ-100HZ 


0.35 


2300 


101HZ-20KHZ 


I 0.30 


2800 


•• 400HZ-20KHZ 


0.30 


2800 



0.1X of input current step. 

warm-up Accuracy relative to calib^atior^ standard 



HUMBER OF COUNTS 

0.1 PLC .005 PLC .0005 PLC 

1/2 digits 4 1/2 digits 3 1/2 digits 

290 32 7 

290 32 7 

290 32 7 

750 80 12 

400 42 8 



warm-up Accuracy relative to calibration standard 



NUMBER OF COUNTS 



0.1 PLC 
1/2 digits 


.005 PLC 
4 1/2 digits 


.0005 PLC 
3 1/2 digits 


290 


32 


7 


290 


32 


7 


290 


32 


7 


750 


80 


12 



90 DAY: Teal ± 5°C (ACI Function) After 1 hour warm-up 
30 mA and 300 mA ranges. 



FREQUENCY 


» PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digi ts 

1 


4 1/2 digits' 


3 1/2 digits 


20HZ-45HZ 


WM 


2800 


290 


32 ' 


7 


46HZ-100HZ 




2800 


290 


32 


7 


101HZ-20KHZ 


0.25 


2800 


290 


32 


7 


** 400HZ-20KHZ 


0.25 


2800 


750 


80 


12 


21KHZ-100KHZ 


1.0 


4000 


400 


42 


8 
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General Information 



Table 1-1. Specifications 

TRUE RMS AC CURRENT (Cont’d) 



90 DAY: Teal ± 5°C (ACl Function) After 1 hour warm-up 
1 A range. (1 amp maximum input) 



FREQUENCY 


* PERCENT 




NUMBER OF COUNTS 






OF 


>s 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


6 1/2 digits' 


3 1/2 digits 


20HZ-65HZ 


.95 


2600 


290 


32 


7 


66H2-100HZ 


0.6 


2800 


290 


32 


7 


101HZ-20KHZ 


0.35 


2800 


290 


32 


7 


** 600HZ-20KHZ 


' 0.35 


2800 


750 


80 


12 



* Specifications apply within one week of AC auto-cal (ACAL 2) for stable temperature 
conditions. If AC auto-cal is not used, add 0.6 to the percent of reading figures. 
For 1 year specifications, add .08% to the 90 day Percent of Reading figures. 

** Using AC fast filter (ACBAND 600) for frequencies above 600Ht. 

TEMPERATURE COEFFICIENT • AC COUPLED: All Ranges. 



FREQUENCY 


PERCENT 

READING 


6 1/2 digits 


NUMBER 0 

S 1/2 digits' 

1 


F COUNTS 
6 1/2 digits 


3 1/2 digits 


20HZ-100KHZ 


0.017 


150 


15 ; 


1.5 


0.15 



MEASUREMENT ACCURACY • DC COUPLED: ±(X of reading ♦ number of counts) 

After two hour warm-up. 

Sine-wave inputs > 10X of range. 

AC slow filter ON (ACBAND 20). 

Auto-zero ON. 

For pre-programmed settling times, error is 0.1X of input current Step. 

26 HOUR: Teal ± 1°C lACOCl Function) After 2 hour warm-up Accuracy relative to calibration std 
30 mA and 300 mA ranges. 



FREQUENCY 


PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


6 1/2 digits 


3 1/2 digits 


20HZ-65HZ 


WM 


16000 


1600 


165 


20 


66HZ-100HZ 




16000 


1600 


165 


20 


101HZ-20KHZ 




16000 




165 


20 


** 600HZ-20KHZ 


wmm 


16000 


3750 


375 


62 


21KHZ-100KHZ 




17500 


1750 


180 


22 
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Genera! Information 



Table 1*1. Specifications 





TRUE RMS AC CURRENT (Cont’d) 




24 HOUR: Teal ± 1°C (ACOCI function) After 2 hour warm-up 


Accuracy relative to calibration std 


1 1 A range. (1 amp maximum input) 








FREQUENCY 


PERCENT 




HUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20KZ-45HZ 


1.6 


16000 


1600 


165 


20 


46HZ-100HZ 


0.45 


16000 


1600 


165 


20 


101HZ-20KHZ 


0.35 


16000 


1600 


165 


20 


•• 400HZ-20KHZ 


0.7 


16000 


3750 


375 


42 


90 DAY: Teat ± 5°C (ACOCI Function) After 1 hour warm-up 






30 mA and 300 mA ranges. 










FREQUENCY 


• PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20HZ-45HZ 


1.55 


16000 


1600 


165 


20 


46HZ-100HZ 


0.4 


16000 


1600 


165 


20 


101HZ-20KHZ 


0.3 


16000 


1600 


165 


20 


•• 400HZ-20KHZ 


0.65 


16000 


3750 


375 


42 


EtKHz-IOOKHz 


0.95 


17500 


1750 


ISO 


22 


90 OAY: Teal ± 1®C (ACOCI Function) After 1 hour warm-up 






1 A range. <1 amp maximum Input) 








FREQUENCY 


• PERCENT 




NUMBER OF COUNTS 






OF 


>= 1 PLC 


0.1 PLC 


.005 PLC 


.0005 PLC 




READING 


6 1/2 digits 


5 1/2 digits 


4 1/2 digits 


3 1/2 digits 


20HZ-4SHZ 


1 .65 


16000 


1600 


165 


20 


46HZ-100HZ 


0.5 


16000 


1600 


165 


20 


101HZ-20KHZ 


0.4 


16000 


1600 


165 


20 


** 400HZ-20KHZ 


0.75 


16000 


3750 


375 


42 


* Specifications apply within one week of AC 


auto-cal (ACAL 2) for stable temperature 


conditions. If AC 


auto-cal is not used, add 0.6 to the percent of reading figures. 


add 6000 to the 6 


1/2 digit counts, add 600 to the 5 1/2 digit counts 


, add 60 to 


the 4 1/2 digit counts and 6 


to the 3 1/2 


digit counts. 






For 1 year specifications, add .08% to the 


90 day Percent of Reading 


f i gures . 


•• Using AC fast filter (ACBAND 


400) for frequencies above 


400Hz. 
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3457A 



Table 1-1. Specifications 



TRUE RMS AC CURRENT (Cont’d) 

TEMPERATURE COEFFICIENT - DC COUPLED: All Ranges. 



FREQUENCY 


PERCENT 

READING 


6 1/2 digits 


NUMBER 0 
5 1/2 digits 


F COUNTS 
4 1/2 digits 


3 1/2 digits 


20HZ-100KH2 


0.017 


1500 


150 


15 


1.5 



MAXIMUM READING RATES: (Readings/Second) 



INTEGRATION DIGITS READING RATE 

TIME DISPLAYED * AC SLOW RESPONSE I* AC FAST RESPONSE 







60 Hz 


50 HZ 


60 Hz 


50 Hz 


0.0005 PLC 


3 1/2 


1.0 


1.0 


9.5 


9.5 


0.005 PLC 


4 1/2 


1.0 


1.0 


9.5 


9.5 


0.1 PLC 


5 1/2 


1.0 


1.0 


9.25 


9.2 


1 PLC 


6 1/2 


1.0 


1.0 


7.25 


6.9 


10 PLC 


6 1/2 


0.7 


0.65 


2.0 


1.7 


100 PLC 


6 1/2 


0.2 


0.17 


0.25 


0.2 



Reading Rates apply with Auto-zero ON, fixed range and preprogrammed settling times. 
* AC6AND set to < 400 for AC slow response and set to > 400 for AC fast response. 



FREQUENCY AND PERIOD 

Measures the frequency or period of the ac component of ac or dc coupled voltage or current. 
The counter uses a reciprocal counting technique to provide constant resolution independent of 
the input frequency. 

INPUT IMPEDANCE: 

1 megohm shunted by < 90 picofarads. 

MAXIMUM INPUTS: 

Voltage: 

Input Terminals • ± 450V peak. 

HI or LO to Earth Ground - ± 4S0V peak. 

Current : 

1.5 amps from 250 volt source. Input is fuse protected. 

FREQUENCY RANGE: 

Voltage Function • lOHz to 1.5MHz 
Current Function • lOHz to lOOKHz 

PERIOD RANGE: 

Voltage Function - 100msec to 667nsec 
Current Function - 100msec to lOusec 
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General Information 



Table 1-1. Specifications 
FREQUENCY AND PERIOD (Cont’d) 

SENSITIVITY: 

lOmV rms or lOOuA rins sine-wave 
TRIGGERING: 

Triggers and counts on zero crossings. 

MEASUREMENT ACCURACY: ±(X of reading) 



FREQUENCY 


PERIOD 


X OF 






READING 


10Hz ■ 400HZ 


100msec - 2.5msec 


0.05 


400Hz - 1.5MHz 


2.5msec - 667nsec 


0.01 



MAXIMUM READING RATE: 

2 readings/second {Integration time of 1 PtC, fast settling time, delay zero and math OFF, 
and fixed range) 

PLUG-IN OPTION 

44491A Armature Relay Multiplexer Assembly 

INPUT CHARACTERISTICS: 

Eight two-Hire armature relay channels and two current/actuator channels. 

MAXIMUM VOLTAGE; (Terminal to Terminal or Terminal to Chassis) 

250 VDC or 250 VAC rms 

MAXIMUM CURRENT: (per channel) 

1 amp DC or AC rms 

THERMAL OFFSET: 

< 3 microvolts 

RELAY LIFE: 

10^ operations at maximum load (1.5 amps AC rms). 

CLOSED CHANNEL RESISTANCE: (end of relay life) 

< 2 ohms 

MAXIMUM SWITCHING AND MEASUREMENT SPEED: 

33 channels/second 

ADJACENT CHANNEL CROSSTALK: (Channels terminated into 5U ohms) 

-60 db a TOOKKz 
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Table 1*1. Specifications 

PLUG-IN OPTION 

44491A Armature Relay Multiplexer Assembly (Cont’d) 

DC ISOLATION: 

Channels 0 - 7 CA0°C, 95X Relative Humidity) 10*® Ohms 
Channels Q and 9 (AO^C, 95% Relative Humidity) 10® Ohms 
Channels 0 - 7 (A0®C, 60% Relative Humidity) 10*’ Ohms 
Channels 8 and 9 (40®C, 60% Relative Humidity) 10*® Ohms 

AC ISOLATION: 

Channels 0 - 7 Closed: 150 pF 
Channels 0 - 7 Open: 10 pF 
LO to Chassis: A20 pF 

PLUG-IN OPTION 

44492A Reed Relay Multiplexer Assembly 

INPUT CHARACTERISTICS: 

Ten two-wire reed relay channels. 

MAKIMU11 VOLTAGE: (Terminal to Terminal or Terminal to Chassis) 

125 volts peak to peak. 

THERMAL OFFSET: 

3 microvolts. 

RELAY LIFE: 

10* operations at maximum load (125 VAC peak to peak). 

CLOSED CHANNEL RESISTANCE: (end of relay life) 

< 4 ohms 

MAXIMUM SWITCHING AND MEASUREMENT SPEED: 

300 channels/second 

ADJACENT CHANNEL CROSSTALK: (Channels terminated into 50 ohms) 

■40 db 3 100KHZ 

DC ISOLATION: 

Channels 0 • 9 (40®C, Relative Humidity 95%) 10® Ohms 
Channels 0 • 9 (40®C, 60% Relative Humidity) 10*® Ohms 

AC ISOLATION: 

Channels 0 - 9 Closed: 200 pf 
Channels 0 • 9 Open; 15 pF 
LO to Chass i s: 420 pF 



44492A operation is not specified for the 30 Ohm range or for frequencies above 100 KHz. 
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General Information 



Table 1-1. Specifications 



GENERAL 

OPERATING TEMPERATURE: 

0° to 55° C 

STORAGE TEMPERATURE: 

•40° to *75° C 

WARM-UP TIME: 

One hour to meet all specifications, except where noted. 

HUMIDITY RANGE: 

95% relative humidity for temperatures between 0° and 40° C. 

POWER REQUIREMENTS; 

100/120/240 volts ±10%, 48Hz to 66Nz. 30 VA maximum. 

DIMENSIONS: 

Height • 89mm (3.5 ") (With feet removed), 100mm (4 ") (With feet) 
Width - 425mm (16.75 ") 

Depth - 292mm (11.5 ") 

Allow 76mm (3 ") additional depth for wiring. 

NET WEIGHT: 

5.05 kgm (11.1 lbs) 

SHIPPING WEIGHT: 

9.3 kgm (20.5 lbs) 
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1-15. OPTIONS AND ACCESSORIES 

1-16. Table 1-2, lists the options and accessories available for the HP 3457A Digital Miillimeter: 



Table 1-2. Available Options and Accessories 



OPTION NUMBER 
Use this rminber 
when ordering with 
the HP 34S7A 


ACCESSORY NO. 
Use this number 
when ordering 
separately 


DESCRIPTION 
of Option 
or Accessory 


HP 44491A 


HP 44491A 


General Purpose Plug-in Assembly 


HP 44492A 


HP 44492A 


10 Channel Hultiplcxer Assembly 


HP 44493A 


HP 44493A 


Extra Uiring Block for 44491A 


KP AA494A 


HP 44494A 


Extra Wiring Block for 44492A 


Opt ion 401 


5061-1171 


Side Handle K i t 


Opt i on 907 


5061-1170 


Front Handle Kit 


Option 908 


5061-1168 


Rack Mount Kit 


Opt i on 909 


5061-1169 


Rack Mount with Front Handle 


Opt ion 910 


Order by 
Part No. 


Additional Set of 3457A Manuals 


Option U30 




2 Additional years of Return to 
HP hardware support 


10833A 


10833A 


HP-16 Cable 1.0 meter (39.37 in) 


10833B 


10833B 


HP'IB Cable 2.0 meter (78.74 in) 


10833C 


10833c 


HP-IB Cable 4.0 meter (157.5 in) 


108330 


10833D 


HP-IB Cable 0.5 meter (19.69 in) 


34118 


34118 


Test Lead Kit 


11096B 


11096B 


RF Probe (700MHz) 


34111A 


34111A 


High Voltage Probe (40KVdc) 


HP 44414A 


HP 44414A 


Pack of 4 Thermistors 


03457-10085 


03457-10085 


Calibration Software for HP 85B 


03457-10200 


03457-10200 


Calibration Software for HP 200 
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1-17. TEST EQUIPMENT 

1-18. Table 1-3 lists requirements for service equipment necessary to calibrate and repair the Model HP 3457 A, 

Table 1-3. Test Equipmciil Requirements 



INSTRUMENT 



CRITICAL SPECIFICATIONS 



SUGGESTED MODEL I USE 



DC VOLTAGE SOURCE 



30mV ±.0055X, 300mV ±.0012X 

IV, 2V & 3V 1.0006X, 30V ±.0013X, 300V ±.0017% 



Datron Model 4000A PAT 



DC CURRENT SOURCE 



300uA, 3mA & 30mA ±.007% 
300mA ±.026%, 1A ±.04% 



I Datron Model 4000A PAT 



AC VOLTAGE SOURCE 



3Q0KHZ 

lOOKHz 



6.5KHZ 



30mVrms ±10%, 300mVrms & 3Vrms ±3% 

- 30mVrms ±2%, 300mVnns & 3Vrms ±1% 

• 30inVrms ±.6%, 300mVrms 6 3Vrms ±.2% 

• 30mVrms ±.3%, SOOmVrms S 3Vrms ±.2% 

- SOmVrms ±.3%, 300mVrms ^ 3Vrms ±.2% 
SOmVrtns, 300mVrms, iVrms, 2Vrms, 3Vrms, 
30Vrms S SOOVrms ±.1% 

• 30mVrms ±.5%, 300mVrms & 3Vrms ±.2% 

' SOOmVrms & 3Vrms ±.1% 

SOOmVrms & SVrms ±.3% 

SOOmVrms & 3Vrms ±.3% 



lOatt'on Model 4200 I PAT 



AC CURRENT SOURCE IKKz -30mA & 300mA ±.14%, 1A ±.24% 



I Datron Model 4200 1 PAT 



RESISTANCE STANDARD 



SOohms ±.004%, SOOohms ±.002%, SKohms ±.001% 
30Kohm, SOOKohm & 3Mohm ±.001%, SOMohm ±.009% 



lOatron Model 4000A PAT 



FREQUENCY SOURCE 



20Hz ±.016%, 1MHZ ±.003% 



Datron Model 4200 or 
HP Model 3323A 



FREOUENCY COUNTER 5Hz to 1.5MHZ ±.003% 



HP Model 3457A or 
HP Model 5314A 



DIGITAL MULTIMETER 



HP Model 3456A or 
HP Model 3457 a 



OSCILLOSCOPE 



HP Model 1740A 



= Performance Test A = Adjustment T » Troubleshooting 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION 

2-2. This section contains information to aid in tlie installation and interfacing of the HP 3457A Digital 
Multimeter. This section also includes initial inspection procedures, power requirements, environmental in- 
formation, and instructions for repackaging the instrument for shipment. The information contained in this 
section is for service trained personnel. 



WARNING 



The in/ortna/ion cuiilaineU in thii manual /.s for .service trained personnel who are 
familiar with electronic circuitry and understand the hazards involved. To avoid 
electrical shwk or daniafte to the instrument, do not perform any procedures in this 
manual or do any servicing to the instrument unless you are qualified to do so. 



2-3. INITIAL INSPECTION 

2-4, The .1457A was carefully insiiected, both mechanically and electrically, before shipment. It should be 
free of mars or scratches and in perfect electrical order upon receipt. The instrument should be carefully 
inspected for any damage which may have occurred during transit. If the shipping container or cushioning 
material is damaged, it should be kept until the contents of the shipment have been checked for complete- 
ness and the instrument has been mechanically and electrically inspected. The contents of the shipment 
should be as shown in Figure 2-1; procedures for testing the electrical performance of the HP 3457A are 
contained in Section IV of this manual. If the contents are incomplete, if there is mechanical damage or 
defect, or if the instrument does not pass the performance tests, notify the nearest Hewlett-Packard office 
(a list of HP Sales and Service offices is located in the back of this manual). If the shipping container is 
damaged, or the cushioning material shows signs of stress, notify the carrier as well as the Hewlett-Packard 
office. Save the shipping material for the carrier's inspection. 
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Figure 2-1. Shipment Contents 
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48-66 Hz. 30 VA MAX 
lOOVac Line Selection 



Fuse for 95 to 132Vac Operation: 
0.2 AT HP Part Number 2110-0235 

Fuse Cap for 95 to 132Vac operation: 
Gray HP Part Number 2110-0565 




48-66 Hz. 30 VA MAX 
120Vac Line Selection 




48-66 Hz. 30 VA MAX 
220Vac Line Selection 



Fuse for 209 to 264Vac operation: 
.08 AT HP Part Number 2110-0719 

Fuse Cap for 209 to 264Vac operation: 
Black HP Part Number 2110-0567 




40-66 Hz. 30 VA MAX 
240Vac Line Selection 



Figure 2-2. Line Voltage and Fuse Selection 



2-5. PREPARATION FOR USE 
2-6. Power Requirements 

2-7. Tlie HP 3457A rec|iiiies a power source of lOO. I20. 220. or 240 Vac (-p 5%. -10%). 48Mz to 66Hz single 
phase. Power consumption is less than .30VA, 



CAUTION 



Ih'lore coimi’ciinu powt’r lo iIh- HPJ-457A. make ecriaiii iJiai (he Hue sehr/iini 
switches (located on the rear panel/ have been set to accept the avoilahic power 
source and that the proper fuse i.s installed. 



2-8. Line Voltage Selection 

2-9. The line voltage selection switches are located on the rear panel below the power connector and fuse. 
Figure 2-2 shows the appropriate switch positions and fuse retiiiircmenls for the various power line 
voltages. 

2-10. Power Cords 

2-11. This iustiument is equipped with a three-wire power cable. 'I'his cable, when connected to an ap- 
propriate ac power receptacle, grounds the metal parts of the cabinet- The tyiie of plug supplied with the 
power cable depends upon the country of destination. Figure 2-3 illustrates the power plugs available. The 
HP Part Number listed below each figure is the part number for the complete power cord assembly. If the 
appropriate power cord is not supplied with your instrument, nolify your nearest HP Sales and Service 
Office and a replacement cable will be supplied. 
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AUSTRALIA 




POWER CORDS 




GREAT BRITAIN SWITZERLAtO UNITED STATES 

120 V 




UNITED STATES 
24CV 



Country 


Part Number 


Opt. 


Voltage 


Australia 


8120-1369 


901 ' 


250V 6A 


Denmark 


8120-2956 


912 


250V 6A 


Europe 


8120-1689 


902 


250V 6A 


Great Britain 


8120-1351 


900 


250V 6A 


Switzerland 


8120-2104 


906 


250V 6A 


"United States 


8120-1378 


903 


120V 10A 


'United States 


8120-0698 


904 


240V 10A 



Power cords supplied by HP have polarities matched to the power input socket on the instrument: 

• L = Line or Active Conductor (also called ”live" or "hot"). 

• N = Neutral or Identified Conductor 

• E = Earth or Safety Ground 

NOTE: Plugs are viewed from connector end. Shape of molded plug may vary within country. 
' CSA certificallon includes only these Power Plugs 



Figure 2-3. Power Cables 



2-12. Grounding Requirements 

2-13. lo protect operating personnel I'roni shock hazard, the National blectrical Maniif'actiircr's Association 
(NF.MA) recommends grounding the inslriimenl cabinet. The -tip- .3457A is equipped with a three conductor 
power cord which, when connected to an appropriate outlet, grounds the metal portions of the cabinet. 

2-14. Bench Use 

2-15, The -hp- Model 3457A is shipped with feet and tilt stands installed and is ready for use as a bench in- 
strument, I'he feet are shaped to permit stacking with other -hp- full-module instruments. 

2-16. Rack Mounting 

2-17. The -hp- 3457A may be rack mounted by adding rack mounting kit Option 908 when ordering the in- 
strimicnt. The rack mounting kit may also be ordered separately by ordering -hp- Part Number 50()l-l l()8. 
'The basic hardware and instructions for rack mounting is contained in the kit, I he rack mounting hardware 
is designed to permit the 3457A to be mounted in a standard 19 inch rack, provided that sufficient rear sup- 
port is available. Refer to Section 1 for other mounting options. 
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Figure 2-4. Typical HP-IB Interface Connection 




2-18 INTERFACE CONNECTIONS 
2*19. Control Interface 

2-20. The HP Model 3457A is compatible with the Hewlett-Packard Interface Bus (HP-IB), Connection is 
made using an HP-IB interface cable to connect the controller to (he appropriate connector on the rear of 
the HP .1457A, A typical HP-IB interface system is shown in Figure 2-4. The system shown uses three HP-IB 
interface cables to connect the instruments in the system. Each interface connector is both a male and 
female connector to permit connection to an instrument and another interface cable. As many as I5 in- 
struments can be connected by the same interface bus. However, the maximum length of cable used to 
connect a group of instruments should not exceed the number of inslruments times 2 meters (6.56 ft.), or a 
maximum of 20 meters (65.6 ft.), whichever is less. Refer to Figure 2-5 for a pictorial view of the HP-IB 
connector and its pin designations. 



NOTE 



H P-I li is Hi-wlffr-Pdfkan/'.s implaiicnlafion o! HIEE Sul. 4fif<-l97<S, "Siamiorcl 
Digital fn/aiaci' for Pivura/niiiahlc hisininwiUadoiP. 

2-21. KP-IB ADDRESS SELECTION 

2-22. The HP-IB address is programmed from the front panel or over the interface bus. The address is set to 
decimal "22" at the factory. This corresponds to an ASCII listen address of "6" and talk address of "V". The 
HP 3457A display momentarily shows the current address code whenever the instrumejit is turned on or 
reset. 



NOTE 



2-4 



When chvosini: an address, he ceriain ii is unique to the syslem involved. Some con- 
trollers hove an HP-lli address. .4v an e.xample: HP Series 200 eoinpiiiers have an 
address of deeinial 21. 
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PIN 



LINE 



1 DI01 

2 DI02 

3 OI03 

A OI04 

13 OIOS 

14 DI06 

15 0107 

16 0108 

5 EOl 

17 fiEN 

6 OAV 

7 NRFD 

8 NDAC 

9 IFC 

10 SRQ 

11 ATN 

12 SHIELD-CHASSIS GROUND 

10 P/0 TWISTED PAIR WITH PIN 6 

19 P/0 TWISTED PAIR WITH PIN 7 

20 P/0 TWISTED PAIR WITH PIN 8 

21 P/0 TWISTED PAIR WITH PIN 9 

22 P/0 TWISTED PAIR WITH PIN 10 

23 P/0 TWISTED PAIR WITH PIN It 

24 ISOLATED DIGITAL GROUND 








CAUTION 



I 



The HP 34S7A contains metric threaded HP-IB cable mounting studs as opposed to English threads. 
Metric threaded HP 16031 A. B, or C HP-iB cable lockscrews must be used to secure the cable to 
the instrument. Identilication o1 the two types of mounting studs and lockscrews is made by their 
color. English threaded fasteners are colored silver and metric threaded fasteners are colored black. 
DO NOT mate silver and black fasteners to each other or the threads of either or both will be destroyed. 
Metric threaded HP-IB cable hardware illustrations and part numbers follow. 



THESE PINS 
ARE 

INTERNALLY 

GROUNDED 




T 

1 



SHCBf HQUHtiHC STUD 



Figure 2-5. HP-IB Connector 



2-23. Changing the Address from the Front Panel. The llf*-in .address code is set from tlie front panel as 
follows: 

a. Select the Comm.nnd Directory "A" listing by pressing ihe BLUE shift key, then the Configuration 
"A" key (the display will show ACAL), 

b. Use the | scroll key to advance Ihe command listing to ADDRESS. 

c. Enter the desired Ili’-IB decimal address using the MATH keys (refer to Figure 2-6 for a list of 
available codes). 

d. Press the ENTei key located at Ihe tower-right corner of the keyboard. 

e. To check the new address, press the BLUE shift key then then the LOCAL/ADRS key. The display 
will show the new address code. Press any key to stop display of the address. 



2-24. Changing the Address from the Controller. To change the HP-IB address from the controller, 
proceed as follows: 



a. Determine the present device address of the IIP 3437A. (The address must be known in order to 
communicate with the HP.3457A.) The address is momentarily displayed during the power-on se- 
quence or can be called by pressing the BLUE shift Key then the LOCAL/ADRS key. 
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ASCII CODE 


CHARACTER 




ASCII CODE CHARACTER 




Listen 


Talk 


Decimal Code 




1 

Listen Talk i 

1 


Decimal Code 


Sf> 


S 


00 




0 P 


16 


1 


A 


01 




1 0 


17 


M 


B 


02 




2 R 


18 


H 


C 


03 




3 S 


19 


S 


D 


04 




4 T 


20 


% 


E 


05 




5 U 

1 


21 


& 


f 


06 




6 V 

1 


22 


1 


G 


07 




7 U 


23 


{ 


H 


08 




8 X 


24 


) 


I 


09 




9 Y 


25 


« 


J 


to 




: Z 


26 


+ 


K 


11 




; t 


27 


' 


L 


12 




< \ 


28 


• 


M 


13 




» J 


29 


, 


N 


14 




> 


30 


/ 


0 


15 




Talk Only 


31* 



* Address 31 sets the 3457 a to the Talk Only Mode. In this mode, the 34S7A will output 
directly to en HP-IB printer without a controller on the bus. Address 31 is not, how- 
ever, a valid KP-IB address with o controller on the bus. 

Figure 2-6. HP-IB Address Codes 



b. Iransmit the new device address lo Die HP 3457A. 'I'lie message retiiiircd to Ininsmit the new ad- 
dress code consisis of ihe conlrollcr’s transmit command, the HP-IB inleiface select code, the 
HP .34.57A's device address and Ihe message. As an example: typing the following into a controller 
which uses MP-cnhanccd DA.SIC, would change the device address of Ihe HP 3457 A f rom "22" to "18". 

OUTPUT 722; "ADDRESS18" 

In this command statement, OUTPUT is the iransmit command of the controller used: "7" is tlie select 
code of the IIP-ll) interface; "22" is the iiresent address of the HP .3457A and "ADDRESS18" is the 
message to change the instrument address to 18. 

2-25. INSTALLATION OF OPTIONS 

2-26. The HP 3457A is shipped from the factory with the Rear Terminal Assembly installed. Optional 
Plug-In Assemblies arc packaged separately and must lx* configured and installed by the customer. Each 
Plug-In Assembly includes a wiring block and two-piece strain relief bousing for making external 
connections. 

2-27, The following paragraphs provide information necessary to configure and install Optional Plug-In 
Assemblies HP 44491 A or HP 44492A. 



WARNING 



To prevent personal injury, diseonneel all external input connections lo Ihe HPJ457A 
before retnoviiifi or installing the Rear Terminal A ssemhly or Optional Ptny-ln Assembly. 
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Figure 2-7. Rear Terminal Assembly Removal 



CAUTION 



Use dean handling and anii-sialic lechniques when removing, con/ignring. and install- 
ing a Phig-In A sscmhiy. The drciiif hoards must he kept dean to ensure compliance 
with impedance specifications. The Plug-In Assemblies as well as the HP 3457 A 
main/rame contain CMOS devices that are susceptible to damage from static 
electricity. 



2-28. Rear Terminal Assembly Removal 

2-29. The Rear Terminal Assembly must be removed before an Optional Plug-In Assembly can be installed. 
Remove the Rear Terminal Assembly as follows; 



a. Remove the power cord and all external input connections from the HP 3457A. 

b. Remove the two screws attaching the Terminal Assembly to the rear panel. 

c. Remove the Terminal Assembly and disconnect the attached connector. 
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Figure 2*8. Connecting the Wiring Harness 



2-30. Plug-In Assembly Installation 

2-31. The Rear Terniirial Assembly miisl be removed, as described in paragrapli 2-28, before installing a 
Plug-In Assembly. Install the Plug-In Assembly as follows: 

a. Connect the HP .1457.A wiring harness connector to the Plug-In Assembly connector as shown in 
Figure 2-8. 

b. Open the two while locking labs by pulling them away from the circuit board. Notice that each 
locking tab has a detent which tends to hold it in the eUwed jx>,sition. 

c. Position the Plug-In Assenibly with the component side of the printed circuit board facing down. 
Slide tlie Plug-ln Assembly into the guides in the rear of the HP 3457A. Firmly push the assembly into 
the IIP .3457A until it stops. 

d. Close the two white locking labs by pressing them flat against the circuit board. As the locking tabs 
are closed, the Plug-In Assembly is is pushed into the slot. This action locks the assembly into place 
and engages the assembly’s connector with the connector in the HP .3457A. 

e. Calibrate the Plug-ln Assembly using the appropriate procedure in Section V of this manual. 



NOTE 



To ranow Ihc Pliiif-Iii A wmihly. •.imply upon ilic white lucking ltih\. This releases 
the locking meehnnism otiii pulls the ossemNy out of the niaiii/rame eouiieelot. 
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Figure 2-9. HP 44491A 2*Wire Input Configuration 



2<32. Plug-In Assembly Configuration 

2-33. Tlie Wiring Block Assembly configLiintion is depeiuJcnl iipt>n Ihe pailicular Plug-In Assembly installed 
(HP 4449IA or HP 44492A) and Ihe user's application. 

2-34. HP 44491 A Configuration. The HP 44491 A Armature Relay Assembly can be configured for eight 
2-wire input channels, four 4-wire input channels or a combination of 2 and 4-wire input channels. The as- 
sembly also has two 2-wire input channels which arc used for measuring current or as actuator outputs. The 
Wiring Block Assembly must be wired for Ihe particular configiiralion used. 



WARNING 



Tfn.' HP444')!A Annatwx R<‘loy AwvmNy ;/sc\ latchiiifi relays. The Male i>l 
these relays ean only he ahered iiiuler profiiaiii eoiifro/. This is an adraiilafie in Ihe 
sense ihal. under mnsi eondilions o/ lailiire. the relays will remain in u7i«/<'V(T Male 
ihe program has .set them. However, in ease ol a power lailiire, any applicalion 
retiniriny a /ail-sale method of ensiiriny llial ihe eircnil.s under eonirol are in a 
known .stale miiM ftc provided by Ihe inslaller. 

In ease o! component lailiire or proyramminy error, any vollaye inpiil lo a pliiy-in 
assemhly may he preseni on any oilier terminal a! llie pliiy-in assenihly. 



2-35. Figures 2-9 through 3-11 show simplified schematics of the HP 44491 A Armature Relay Multiplexer 
Assembly configured for 2-wire inputs. 4-\vire inputs and current/actiialor applications. 
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Figure 2-12. HP 44492A Simj)lified Schematic 



2-36. HP 44492A Configuration. The HI’ 44492A Reed Relay Mulliplexer Assembly can be coiiCigiiied for 
ten 2-wire input measurements. It can be used to measure dc vollage, ae voltage, ac + dc voltage, resistance, 
frequency and period. It cannot be used for 4-wire ohms oi current measurements. 

2-37. Figure 2-12 shows a simplified schematic of the IIP 44492A Reed Relay Miilli|>lexer Assembly. 

2-38. Wirintj Block Preparation 

a. Remove the Strain Relief Plate from the bottom of the Strain Relief Housing (Figure 2-13. Stcji I) 

b. Remove the Wiring Block from the Strain Relief Housing (Ingiire 2-1.3, Step 2). 

c. Strip 8 mm (5/16 in.) of insulation fiom one end of each wire to connected to the Wiring Block. 

d. Loosen the appropriate retaining screw, insert the stripped end of flic wire into the slot, and re- 
tighlen the retaining screw (Figure 2-14). 

e. ReiH’ot step ’’d” for each wire to be connected. 

f. Connect the Wiring Block to the Strain Relief Housing. 

g. Separate the wires into three equal bundles and route them through the cutouts in the Strain Relief 
Housing (if there are only a few wires, route them all through the center cutout). 

h. Secure the Strain Relief Plate to the Strain Relief Housing. Tighten the screws until the plate is 
snug against the wires. Do not over-tighten. 

i. Press the Wiring Block Assembly onto the Plug-In Assembly connectoi' and lighten the screws at 
each end of tire Strain Relief Housing. 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 

3-2. The information contained in this section describes niaiuial operation of the HP 3457A Multimetei. 
The contents are intended to meet the needs of service personnel with emphasis on front panel operation. 
For more detailed information on overall operation, refer to the IIP .3457A Operating Manual. 

3-3. GENERAL INFORMATION 

3-4. AC Power 

3-5. Before connecting power to the HP 3457 A. be certain the line switches on the rear panel are set for 
your power source and that the proper fuse is installed. Information for setting the line switches and for 
fuse selection is located in Section II of this manual. 

3-6. Power-On 

3-7. The IIP 3457A automatically j>erforms a power-on self test when it is switched on. This test takes ap- 
proximately 1.5 seconds to complete and basically assures that the inslrumcnt is capable of operating. The 
test does not necessarily indicate that measurements will be accurate. 1 lie po«er-on self lest checks the 
master processor, slave processor and the communication ksolalion circuitry (three of the ten tests jveiTorm- 
ecl by the complete self test). Upon satisfactory completion of the test, the instrument will display its HP-113 
address for approximately five seconds. The address is displayed as ADDRESS-dd where "dd" is the decimal 
address code of the instrument (the address is set to decimal 22 at tlie factory). If the lest can not be com- 
pleted. the instrument wilt display FAILED. If this occurs, refer to Section VIII for troubleshooting 
procedures. 

3-8. Upon completion of the Power-On Test, the instrument sets itself to predefined conditions (Power-On 
stale). The power-on state conditions arc listed in Table .3-1. 

3-9. OPERATION 

3-10. The following paragraphs describe basic operating [irocedures for the HP .3457A Multimeter, T his sec- 
tion covers only front panel 0 |>erating procedures .such as voltage, resistance, and currenl measurements. 
Also included are manual procedures covering operation of the HP 44491 A and 44492A Multiplexer 
Assemblies. For detailed operating information, refer to the HP .3457A Operating Manual. 

3-11. Voltage Measurements (Manual Operation) 

3-12. Function Selection. The mcasuremenl function is selected by pressing the approiiriate key. The volt- 
age measurement functions available are IX’ Volts, AC Volts and DC Coupled AC Volts. The default func- 
tion is DC Volts. 

• To measure DC Voltage - Press the DCV fimclion key. 

• To measure AC Voltage - Press the ACV / ACDCV function key. 

• To measure DC coupled AC voltage - Press the Blue SHIFT key then the ACV / ACDCV function key. 
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rtC BANDWIDTH (ACBAND) SLOW 

AUTO-RANGE (ARANGE) ON 

AUTO-ZERO ON 

BEEP ON 

CHANNELS CONNECTED (CHAN) NONE 

DELAY ... DEFAULT (Minimum required for accuracy) 

DIGITS DISPLAYED (NDIG) 5 

DISPLAY (DISP) ON 

EMAS< 32767 enabled 

ERROR REGISTER Results of Self-Test 

FIXED IMPEDANCE (FIXEDZ) Off 

FREQUENCY SOURCE (FSOURCE) AC VOLTS 

FUNCTION (FUNC) DC VOLTS 

HP- IS ADDRESS UNCHANGED (Factory setting 22) 

INPUT BUFFER (INBUF) Off 

INPUT TERMINALS (TERM) FRONT 

INTEGRATION TIME (NPLC) 10 PLC 

MATH FORMAT (MFORHAT) SREAL 

MATH FUNCTION (MATH) OFF, OFF 



MATH REGISTERS . All Clcaicd Except the following 

DEGREE 20 

OFFSET 0 

REFERENCE dB (REF) 1 

RES 50 

SCALE 1 

MEMORY (MEM) OFF 

MEMORY SIZE (MSIZE) Previous Setting 

NUMBER OF READINGS PER TRIGGER (NRDQS) 1 

OFFSET COMPENSATION (OCOMP) OFF 

OUTPUT FORMAT (OfORMAT) ASCII 

PROGRAM MEMORY CLEAR 

READING MEMORY CLEAR 

REQUEST SERVICE (ROS) Power ON bit unchanged 

SCAN ADVANCE (SAOV) HOLD 

SCAN LIST (SLIST) CHANNEL 0 

STATUS REGISTER .. Pwr ON bit ♦ Self-Test results 

TIMER 1 SEC. 

TRIGGER (TRIG) AUTO 

TRIGGER ARM (TARM) AUTO 



Table 3-1. 3457A Power-On State 



3*13. Range Selection. The HP 3457A Auto-Range reature automatically selects the appropriate range to 
measure the voltage applied. The Aiito-Rangc feature is disabled by selecting Manual Ranging. There are 5 
voltage measurement ranges available; .30 mV. 300 mV. 3 V. 30 V and 300 V. I'he default range is 
Aiifo-Rangc. 

• To select Manual Ranging and maintain the present range - Press Ibe Uluc SHIFT key then the 
I /HOLD scroll key. 

• To select Manual Ranging and the next higher range - Press Ihe |/AUTO scroll key. 

• To select Manual Ranging and Ihe next lower range - Press Ihe j/HOLD scroll key. 

• To return lo Auto-Ranging - Press the Blue SHIFT key then the |/AUTO scroll key. 

3-14. Measurement Resolution. Measurement Resolution is changed by selecting the number of digits dis- 
played. You can choose a display of 3 1/2. 4 1/2. 5 1/2 or 0 1/2 digits. The 1/2 digit refers lo the most sig- 
nificant digit which is limited to a value of 0, I, 2. or .3. The default number of digits displayed is 5 1/2 
(most significant digit plus 5 digits). 

• To change the number of digits displayed - Press the DIGITS DISP / P configuration key, enter the 
number 3, 4. 5 or 6 and prc.ss the ENT / LAST ENTRY key. 

3-15. Integration Time. The Integration time can be changed lo reduce measurement noise or to permit 
faster readings. The integration time is dependent upon the power line frequency and is expressed in num- 
ber of power line cycles (NPLC). There are six integration times available; 100 PLC, 10 PLC. 1 PLC, .1 PLC, 
-005 PLC and .0005 Pl.C. The greater the PLC iuiml>cr. the quieter and more accurate the reading will be 
and the slower the measurement speed. 
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• To select the Integration Time - Press the NPLC / A configuration key, use the l/AUTO or |/HOLD 
scroll key to display the desired number and press the ENT / LAST ENTRY key. 

I'hi' Integration Time can alio be changeil by prening the NPLC/A Ai?)', entering the Jesireii nimiher Jirectiy. ami prening 
the ENT/LAST ENTRY key. 

3-16. Input Connections. For voltage measurements, the input voltage is connected to the INPUT HI and LO 
Terminals. This is true for both Front and Rear Terminal operation. When using one of the optional 
Plug-In assemblies, the input is connected to the HI and LO inputs of a ivirticular channel. 

3-17. Front/Rear Input Selection. The Input configurations are Ihoni 'i'crminals, Rear Terminals/Scanner 
or Open. Only one input configuration (front, rear, scanner or open) can be selected at a lime. 

• To select Input configuration - I’ress the TERM / M configuralion key. Use the |/AUTO or |/HOLD 
scroll key to display the desired input and press the ENT / LAST ENTRY key. 

The input can also he changeil by />ri'.v«ng the TERM,W Ai-y, entering the appropriate mimhcr, ami pressing the ENT/LAST 
ENTRY key. 

3-18. Resistance Measurements (Manual Operation) 

3-19. Function Selection. The measurement function is selected by pressing the appropriate function key. 
The resistance measurement functions available are 2-Wire Ohms and 4-Wire Ohms. 

• To select 2-Wire resistance measurements - Press the OHM / OHMF function key. 

• To select 4-Wire resistance measurements - Press the Blue SHIFT key then the OHM / OHMF key. 

3-20. Range Selection. T he Auto-Range feature automatically selects the appiO|)iiate range for the resis- 
tance being measured. The Auto-Range feature is disabled by selecting Manual Ranging. There arc 9 resis- 
tance measurement ranges available; .30 Ohms. .300 Ohms. 3 KOhms. .30 KOhms, .300 KOhms, .3 MOhms, 
,30 MOhms, 300 MOhms and 3 GOhms. The extended ohms ranges (.300 MOhms and .3 GOhms) are available 
only for 2- Wire resistance measurements. The default range is Auto-Range. 

• To select Manual Ranging and maintain the present range - Press the Blue SHIFT key then the J./HOLD 
scroll key. 

• To select Manual Ranging and the next higher range - Press the |/AUTO scioll key. 

• To select Manual Ranging and the ne.xt lower range - Press the |/HOLD scroll key. 

• To return to Auto-Ranging - Press the Blue SHIFT key then the |/AUTO scroll key. 

3-21. Measurement Resolution. Measurement Resolution is changed by selecting the number of digits dis- 
played. You can choose a display of .3 1/2. 4 1/2. 5 1/2 or 6 1/2 digits. The 1/2 digit refers to the most sig- 
nificant digit which is limited to a value of 0. 1. 2. or 3. The deFniilt number of digits displayed is 5 1/2 
(most significant digit plus 5 digits). 

• To change the number of digits displayed - Press the DIGITS DISP / P configuration key. enter the 
number 3, 4, 5 or 6 and press the ENT / LAST ENTRY key. 



3-3 




Operation 



3457A 



3-22. Integration Time. Tlie Integration time can be changed to reduce measurement noise or to permit 
faster readings. The integration time is dependent upon the power line frequency and is expressed in num- 
ber of power line cycles (NPLC). There are six integration times available; 100 PLC, 10 PLC, 1 PLC. .1 PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and more accurate the reading will be 
and the slower the measurement speed. 

• To select the Integration Time - Press the NPLC / A configuration key. Use the |/AUTO or |/HOLD 
scroll key to display the desired number and press the ENT / LAST ENTRY key. 

The fnteifratioit Time can olso he changed by pre^iing the NPLC/A key, entering the desired number directly using the 
MATH keys and pressing the ENT/LAST ENTRY key. 



3-23. Input Connections. For 2-\Vire Ohms measurements, the unknown resistance is connected to the 
INPUT HI and LO terminals. This applies to both front and rear terminal operation. When using one of the 
optional Plug-In assemblies, the input would be connected to the HI and LO inputs of a particular channel. 
For 4-Wire Ohms measurements, the unknown resistance is connected to the INPUT HI and LO terminals 
and to the O SENSE HI and LO terminals as shown in Figure 3-1. When using the UP 44491 A General 
Purpose Multiplexer assembly, the unknown resistance is connected as shown in Figure 3-2, 





3-24. Front/Rear Input Selection. The Input configurations are Front Terminals. Rear Terminals/Scarmer 
or Open. Only one input configuration (front, rear, scanner or open) can be selected at a time. 

• To select Input configuration • Press the TERM / M configuration key. Use the |/AUTO or |/HOLD 
scroll key to display the desired input and press the ENT / LAST ENTRY key. 

The input can also be changed by pressing the TERM/M k<'v, entering the appropriate niiinber using the 1 H keys and 
pressing the ENT/LAST ENTRY key. 

3-25. Current Measurements (Manual Operation) 

3-26. Function Selection. The measurement function is selected by pressing tlie appropriale function key. 
The current measurement functions available are DC Current. AC Current and DC Coupled AC Current. 

• To select DC Current - Press the DCI function key. 
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• To select AC Current - Press the ACI / ACDCI function key. 

• To select DC coupled AC Current - Press the Blue SHIFT key then the AC! / ACDCI function key. 








3457A 



Operation 



3-27. Range Selection. T!ie Auto-Range feature automatically selects the appropriate range for the current 
being measured. The Auto-Range feature can be disabled by selecting Manual Ranging. There are 5 DC 
current ranges available; .300 uA. 3 mA. 30 niA. 300 niA and I A. There are 3 AC current ranges available: 
30 mA, 300 mA and 1 A. The maximum input current for DC or AC inputs is 1.5 A peak. The default range 
is Auto-Range. 

• To select Manual Ranging and maintain the present range - Press the Blue SHIFT key then the |/HOLD 
scroll key. 

• To select Manual Ranging and the next higher range - Press the |/AUTO scroll key. 

• To select Manual Ranging and the next lower range - Press the |,/HOLD scroll key. 

• To return to Auto-Ranging - Press the Blue SHIFT key then the f/AUTO scroll key. 

3-28. Measurement Resolution. Measurement Resolution is changed by selecting the number of digits dis- 
played. You can choose a display of 3 1/2, 4 1/2. 5 1/2 or 6 1/2 digits. The 1/2 digit refers to the most sig- 
nificant digit which is limited to a value of 0, 1. 2, or .3. I'lie default number ol‘ digits displayed is 5 1/2 
(most significant digit plus 5 digits). 

• To change the number of digits displayed - Press the DIGITS DISP / P configuration key, enter the 
number 3, 4, 5 or 6 and press the ENT / LAST ENTRY key. 

3-29. Integration Time. The Integration time can be changed to reduce measuiemeni noise or to permit 
faster readings, I'he integration time is dependent ut>on the power line frequency and is expressed in num- 
ber of power line cycles (NPl.C). There are six integration times available; iOO PLC, 10 PLC, 1 PLC, .1 PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and more accurate the reading will be 
and the slower the measurement speed. 

• To select the Integration Time • Press the NPLC / A configuration key. Use the |/AUTO or J./HOLD 
scroll key to display the desired number and press the ENT / LAST ENTRY key. 

Thf Integration Time can also he changeil hy pressing the NPLC/A key, entering the desireil nuniher Jireetiy using the 
MA TH keys ami pressing the ENT/LAST ENTRY 



3-30. Input Connections. For current measurements, the input current is applied to tlie INPUT I and LO 
Terminals. This applies to both Front and Rear Terminal operation. WIten using the HP 44491 A Plug-In as- 
sembly. the input is connected to the I and LO inputs of either channel 8 or channel 9. 

3-31. Front/Rear Input Selection. The Input configurations are Front Terminals. Rear J erminals/Scamiei 
or Open, Only one input configuration (front, rear, scanner or 0 |)en) can be selected at a time. 

• To select Input configuration - Press the TERM / M configuration key. Use the |/AUTO or J./HOLD 
scroll key to display the desired input and press the ENT / LAST ENTRY key. 

The input ran also he changetl hy pressing the TERM/M key, entering the appropriate iiiiinher using the MA TH anil 

pressing the ENT/LAST ENTRY key. 
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3-32. Frequency/Period Measurements (Manual Operation) 

3-33. Function Selection. The measiiremcnl function is selected by pressing the appropriate key. 'Hie func- 
tions available are Frequency and Period. 

• To select Frequency - Press the FREQ / PER funclion key. 

• To select Period - Press the Blue SHIFT key llien the FREQ / PER function key. 

3-34. Range Selection. The HP 3457A has an .Auto-Range feature which automatically selects tlie proper 
range to measure the signal applied. 

3-35. Measurement Resolution. Measurement Resolution is changed by selecting the number of digits dis- 
played. You can choose a display of 3 1/2, 4 1/2, 5 1/2 or 6 1/2 digits. The 1/2 digit refers to the most sig- 
nificant digit w-hich is limited to a value of 0. I. 2, or 3. The default number of digits displayed is 5 1/2 
(most significant digit plus S digits). 

• To change the number of digits displayed - Press the DIGITS DISP / P configuration key. enter the 
number 3. 4, 5 or 6 and press the ENT / LAST ENTRY key. 

3-36. Integration Time. The Integration time can be changed to reduce measurement noise or to permit 
faster readings. The integration time is dependent upon the tiower line frequency and is expressed in num- 
ber of power line cycles (NPLC). There are six integration times available; 100 PLC. 10 PLC, i PLC, .1 PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and moie accurate the reading will be 
and the slower the measurement speed. 

• To select the Integration Time - Press the NPLC / A configuration key. Use the |/AUTO or |/HOLD 
scroll key to display the desired number and press the ENT / LAST ENTRY key. 

Thv Integration Time eiin also he ehanged hy pre-<sing the NPLC/A ikrj', entering the tiesireil numher direetty using the 
MA TH keys and pressing the ENT/LAST ENTRY 



3-37. Input Connections. For frequcncy/period measurements, the input signal is applied to the INPUT HI 
and LO Terminals. This applies to both Front and Rear Terminal o(>eration. When using one of the optional 
Plug-In assemblies, the input is connected to the HI and LO inputs of a particular channel. 

3-38. Front/Rear Input Selection. The Input configurations are Front Terminals, Rear Terminals/Scanner 
or Open, Only one input configuration (front, rear, scanner or open) can be selected at a time. 

• To select Input configuration - Press the TERM / M configuration key. Use the |/AUTO or |/HOLD 
scroll key to display the desired input and press the ENT / LAST ENTRY key. 

The iiiinil ean also he ehanged hy pressing the TERM/M key, entering the appropriate numher using the MA TH and 

pressing the ENT/LAST ENTRY key. 

3-39. HP 44491A General Purpose Multiplexer (Manual Operation) 

3-40. The HP 44491A General Purpose Multiplexer has eight 2-wire input channels numbered 0 through 7 
and two cunent/actuator channels numbered 8 and 9. Tiie 2-wire input channels can also be configured as 
four 4-wire input channels. In this configuration the input channels are numbered lO through I3. 

3-41. Measurement Selection. Determine the type of measurement you wish to make (Voltage, Resistance, 
Currenl, Frequency/Period) and set the insirunieiit for that measurement as described in tlie previous 
paragraphs. 
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3-42. Input Selection. Wlien using the General Purpose Multiplexer, the instrumeiil must be set for Rear or 
Scanner inputs. 

• To select Rear Inputs - Press the TERM / M conrigurafion key. Use the |/AUTO or |/HOLD scroll key 
to display REAR or SCANNER and press the ENT / LAST ENTRY key. 

3-43. Channel Selection. Only one input channel, either 2-wire or -l-wire, plus one actuator channel can be 
selected at a time. When an input channel is dosed, the channel previously closed is opened. The same ap- 
plies to the actuator channels. 

• To select an input channel - Press the CHAN / N configuration key. enter the number of the channel to 
be closed and press the ENT / LAST ENTRY key. 

• To close one of the actuator channels - Press the Blue SHIFT key then the OFFSET COMP / C key. Use 
the I/HOLD scroll key to display CLOSE. Enter the number of the actualor channel to be closed (8 or 9) 
and press the ENT / LAST ENTRY key. 

• To open all channels - Press the Blue SHIFT key Ihen the OFFSET COMP / C key. Use the |/HOLD 
scroll key to display CRESET and press the ENT / LAST ENTRY key. 

3-44. Scanning. The instrument can be set to aulomalically take a number of readings and store them in 
memory. This makes it possible to measure some or all of the iiijuit channels and recall the measurements 
taken, The following is a simple procedure to measure inptils connected to channels 0 through 7 of the 
HP 44491 A Multiplexer. 

• Determine the type of measurement you wish to make (Voltage. Resistance. Current, Frequency/Period) 
and set the instrument for that measurement as described in the previous paragraphs. 

• Select the Rear/Scanner input • Press the TERM / M configuration key. Use the l/AUTO or |/HOLD 
scroll key to display REAR:2 or SCANNER:2 and press the ENT / LAST ENTRY key. 

• Set the Trigger to Hold - Press the Blue SHIFT key then the STORE / T configuration key. Lise the 
I/HOLD scroll key to display the TRIG command- Press the -*■ display key once to hold the command. 
Use the |/AUTO or |/HOLD scroll key to display HOLD:4 and piess the ENT / LAST ENTRY key. 

• Set the number of readings for the number of measurements to be made (in this ca.se 8) - Press the 
NRDGS / L configuration key. enter the number 8 and press the ENT / LAST ENTRY key. 

• Set the Scan Advance to Auto - Press the SCAN ADV / O configuration key. Use the |/AUTO or 
l/HOLD scroll key to display AUTO:2 and press the ENT / LAST ENTRY key. 

• Enable the Reading Memory - Press the CONFIG / P configuration key Ihen the ENT / LAST ENTRY 
key. 

• Allocate Reading Memory space (each reading requires 4 bytes of memory) - Press the Blue SHIFT key 
then the TERM / M configuration key. Use the j/HOLD scroll key to display MSIZE. Enter the number 
32 (8 readings times 4 bytes) and press the ENT / LAST ENTRY key. 

• Select the channels to be measured - Press the Blue SHIFT key Ihen the RECALL / S configuration key. 
Use the |/HOLD scroll key to display SLIST. Euler the number of each channel you wish to measure fol- 
lowed by a comma (.) to separate them (example; 0.I.2.3.4.5.6.7). Press the ENT / LAST ENTRY key. 

many as 16 single digU channel niimhers or X double digit channel numhers can he at one lime. 1 he number of read- 

ings (Is/RDCS) should be set for the number of channels entered I. 
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• Make the measurement - Press the SINGLE / F configuration key to start the measurement sequence. 
The instrument will read each channel listed and store the readings in memory. 

• Recall the readings - Press the Reading Memory RECALL / S key then the ENT / LAST ENTRY key. 
The reading displayed is the last reading taken. The readings are shifted into memory so that the first 
reading taken is in the highest number memory location. The last reading taken is in memory location 1. 
Use the |/AUTO and |/HOLD scroll keys to view the measurement readings. Use the ■‘-/TEST and 
-•/RESET display keys to read the total display contents. 

• To repeat the same set of measurements - Press the CONFIG / R configuration key then tlie 
ENT / LAST ENTRY key to clear the reading memory. Press the SINGLE / F configuration key to start 
the new reading sequence. 

3-45. HP 44492A Reed Relay Multiplexer (Manual Operation) 

3-46. The HP 44492A Reed Relay Multiple.xer has len 2-wirc inpiil channels numbered 0 through 9. This 
multiplexer is used to make voltage, resistance and frequency or period measurements. It is not designed to 
make 4-wire ohms or current measurements. 

3-47. Measurement Selection. Determine the type of measurement you wish to make (Voltage, Resistance 
or Fiequency/Period) and set the instiiimeni for that measurement as described in the previous paragiaplts, 

3-48. Input Selection. To use the Reed Relay Multiplexer, the instrument must be set to the Rear/Seanner 
input. 

• Select the Rear/Scanner input - Press the TERM / M configuration key. Use llie l/AUTO or |/HOLD 
scroll key to display REAR:2 or SCANNER:2 and press the ENT / LAST ENTRY key. 

3-49. Channel Selection. Only one input channel can be selected at a time. When an input channel is 
closed, the channel previously closed is automalically opened. 

• To select an input channel - Press the CHAN / N configuration key, enter the number of the channel to 
be closed and press the ENT / LAST ENTRY key. 

• To open all channels - Press the Blue SHIFT key then the OFFSET COMP / C key. Use the |/HOLD 
scroll key to display CRESET and press the ENT / LAST ENTRY key. 

3-50. Scanning. The instrument can be set to automatically take a number of readings and store tliem in 
memory. This makes it possible to measure some or all of tlie input channels and recall llie measurements 
taken. The following is a simple procedure to measure inputs connected to channels 0 through 9 of the 
HP 44492A Reed Relay Multiplexer. 

• Determine the type of measurement you wish to make (Voltage, 2-Wire Resistance. Freqiiency/Periotl) 
and set the instrument for that measurement as described in the previous paragraphs. 

• Select the Rear/Scanner input - Press the TERM / M configuration key. L'se the |/AUTO or |/HOLD 
scroll key to display REAR:2 or SCANNER:2 and press llie ENT / LAST ENTRY key. 

• Set the Trigger to Hold - Press the Bine SHIFT key then the STORE / T configuration key. Use the 
I/HOLD scroll key to display the TRIG command Press the -•/RESET display key once to hold the com- 
mand. Use the f/AUTO or |/HOLD scroll key to display HOLD:4 and press the ENT / LAST ENTRY key. 

• Set the number of readings to match the number of ineasurcments to be made (in this case 10) - Press 
the NDRGS / L configuration key, enter the number 10 and press the ENT / LAST ENTRY key. 
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• Set the Scan Advance to Auto - Press the SCAN ADV / O configuration key. Use the I / AUTO or 
I / HOLD scroll key to display AUTO:2 and press the ENT / LAST ENTRY key. 

• Enable the Reading Memory - Press the CONFIG / R configutalion key then the ENT / LAST ENTRY 
key. 

• Allocate Reading Memory space (each reading requires 4 bytes of memory) - Press the Blue SHIFT key 
then the TERM / M configuration key. Use the [ / HOLD scroll key to display MSIZE. Enter the number 
40 (10 readings times 4 bytes) and press the ENT / LAST ENTRY key. 

• Select the channels to be measured - Press the Blue SHIFT key then the RECALL / S configuration key. 
Use [ / HOLD scroll key to display SLIST. Enter the number of each channel you wish to measure fol- 
lowed by a comma (.) to separate them (example; 0,i,2,3.4.5,6,7,8,9). Press the ENT / LAST ENTRY key. <as 

many as 16 single digit channel numbers can be entered at one time, the number of readings (NRDCS) 
should be set to match the number of channels entered). 

• Make the measurement - Press the SINGLE / F configuration key to start the measurement sequence. 
Tlie instrument will read each channel listed and store the readings in memory. 

• Recall the readings - Press the Reading Memory RECALL / S key then the ENT / LAST ENTRY key. 
The reading displayed is the last reading taken. The readings are shifted into memory so that the first 
reading taken is in the highest number memory location. The last reading taken is in memory location 1. 
Use the | / AUTO and [ / HOLD scroll keys to view the measurement readings. Use the *• and -► display 
keys to read the total display contents. 

• To repeat the same set of measurements - Press the CONFIG / R configuration key then the 
ENT / LAST ENTRY key to clear the rending memory. Press the SINGLE / F configuration key to start 
the new reading sequence. 
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FUNCTION KEYS • The function keys select the type of measurement. Available functions are; DC 
volts (DCV), AC volts (ACV), AC*DC volts (ACDCV), 2-Uire Ohms (OHK), 4-Uire Ohms (OHMF), DC 
current (DCI), AC current (ACI), AC+OC current (ACOCI), Frequency (FR€0) and Period (PER). 

ANNUNCIATORS • The 12 annunciators across the bottom of the display indicate the present 
operating conditions of the instrument. The purpose of each annunciator is as follows: 

SMPL - The Sample annunciator flashes to indicate display updates. The maximum display rate 
is 5 updates per second. The annunciator does not indicate measurement rate. 

REN - The Remote annunciator is on when the instrument is being controlled from the HP-IB. 

SRQ - The Service Request annunciator is on when the instrument is requesting service from 
the control ler. 

AORS ' The Addressed annunciator is on when the instrument has been addressed to talk or 
I isten on the bus. 

AC+DC - The AC+DC annunciator is on when the DC coupled AC voltage or current function has 
been selected. 

4wO - The 4-Wire Ohms annunciator is on when the 4-Uire Ohms function has been selected. 

AZOFF • The Auto-Zero Off annunciator is on when the Auto-Zero feature has been disabled. 

NRNG - The Manual Range annunciator indicates the Auto-Ranging feature has been disabled. 

MATH - The Math annunciator is on when the mathematics feature the mathematics feature has 
been selected. 

REAR The Rear Input annunciator indicates that the Rear Input Terminals have been 
selected. 

ERR - The Error annunciator flashes when an error condition exists. Error information is 
stored in the error registers. 

SHIFT • The Shift annunciator is activated when the blue shift key is pressed. 



Figure 3-3. Front Panel Features 
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^ DISPLAY- The display is a 12 character alphanumeric liquid crystal display (LCD). The display 
is used to show measurement readings and to display messages. When measurements are displayed, 
the first character indicates the polarity, characters 2 through 6 display the measurement 
value and the last four characters provide function and range information. The display buffer 
stores up to 2<* characters. Use the and -* display keys to view displays in excess of 12 
characters. 



4) CONFIQURATION KEYS - The Math Keys are used to set the operating parameters of the instrument. 
These keys permit the user to access the command catalog to configure 62 operating parameters. 
The most commonly used parameters are set by pressing one of the sixteen configuration keys and 
entering the appropriate parameter value. 

MATH KEYS - The Math Keys access 13 built-in mathematical functions. 



INPUT TERMINALS - The five Input Terminals provide HI and LO input conections voltage resistance 
and current measurements. DC voltage, AC voltage, AC+OC voltage and 2-Wire resistance measure- 
ments are made through the INPUT HI and LO terminals. DC current AC current and AC*DC current 
measurements are made through the INPUT LO and 1 terminals. A-Wire resistance measurements are 
made through the SENSE HI and LO terminals and the INPUT HI and LO terminals. 

FUSE- The fuse protects the current input circuitry by limiting the input current to 1.5 amps. 



OTHER KEYS - These special keys perform the following functions: 

E/SRQ key ■ In the normal state this key allows the user to enter exponents (E). In the 
shifted state, this key sets the Request Service bit. 

■/ERROR key - In the normal state, this key is used to enter negative numbers. In the 
shifted state, this key is used to read the Error Register. 

BACK SPACE/CLEAR key ■ In the normal state, this key is used to back space to correct 
entries. In the shifted state, this key clears the display. 

ENT/LAST ENTRY key - In the normal state, this key is used to enter information into 
memory. In the shifted state, this key recalls the last entry made. 

^ DISPLAY KEYS • These keys are used to change measurement ranges, scroll through the command 
catalog, shift display messages left or right, run the instrument self test routine, reset the 
instrument, read the HP-18 address and return the instrument to local (manual) control. 
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Figure 3-3. Front Panel Features (cont’d) 
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INTRODUCTION 



4-2. Section IV contains Performance Tests designed to verify the accuracy of the HP 3457A Multimeter. 
Accuracy specifications are listed in Table 1-1 of this manual. This section also contains Operational 
Verification Tests which provide a more rapid method of testing the operation and accuracy of the unit. 
The Operational Verification Tests are designed to provide a 90% confidence that the HP 3457A is opera- 
tional and meets specifications. Both the Performance Tests and Operational Verification Tests can be per- 
formed without access to the interior of the instrument. 



4-3. EQUIPMENT REQUIRED 

4-4. Equipment required for the performance tests and operational verification tests are listed in the 
Recommend Test Equipment table in Section 1 of this manual. Equipment other than that recommended 
may be used as long as the critical specifications are met. 

4-5. TEST RECORD 



4-6. Results of the performance or operational verification tests may be tabulated on the Test Record lo- 
cated at the end of the respective procedures. The Test Record lists all of the tested specifications and their 
acceptable limits. It is suggested that the performance tests or operational verification tests be performed 
and the results tabulated when the instrument is received. These results can be used for comparison with 
periodic calibration results. 



4-7. CALIBRATION CYCLE 



4-8. This instrument requires periodic performance verification. The frequency at which the instrument 
should be tested is dependent upon its usage and the environmental operating conditions. To maintain 24 
hour specifications, the instrument should be checked daily; to maintain 90 day specifications, the instru- 
ment should be checked at 90 day intervals. It is suggested that the performance test be performed at 90 
day intervals for normal operation. 



4-9. TEST CONSIDERATIONS 



4-10. General 



4-11. Because the HP 3457A is capable of making high accuracy measurements, certain requirements need 
to be made. For example, standards being used to test accuracy should not introduce any significant uncer- 
tainties in the performance tests. A standard which is ten times more accurate than the HP 3457A nearly 
eliminates uncertainties. In most cases, standards with these accuracies are not readily available, therefore, a 
compromise is necessary. A primary in house standard, one which has been certified by the National Bureau 
of Standards (NBS) and can supply the necessary outputs, is recommended. If a primary standard is not 
available, one of the following may be appiop>riate: 

a. Use a standard which is three or four times more accurate than the HP .3457A specifications to be 
tested. Keep in mind, however, the potential uncertainties these standards may introduce. 

b. Use a highly stable calibrated standard and add the correction factors (usually supplied on the 
calibration charts) to the test reading. 



c. Send the HP 3457A to an HP Service Center or other NBS-certified standards facility for 
calibration. 
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4-12. PERFORMANCE TESTS 

The Performance Tests are divided into 6 main tests, DC Volts, AC Volts. DC Current, AC Current, Ohms, 
and Frequency. Each test can be performed independently of the others. The steps within each test, 
however, should be performed in order. 




NOTE 



The tanperuliire ol the environment where these tests are to he performed must he 
within ±5° C of the temperature where the instrument wa.v ea/ihrated. The instrument 
was calibrated at the factory in an area with a temperature o/ 24 ® C ^ ± / ® C A 



4-13. Preliminary Steps 

1. Turn the instrument ON and allow a one hour warm-up period. 

2. Be certain all external inputs are disconnected from the HP .34.57A. Run the TEST routine. The test 
result must read "SELF TEST OK" If the display shows 'TEST FAILED", the instrument probably needs 
repair. 

3. Run the AUTO CAL routine. (Press the AUTO CAL key. enter the number I and press the ENT key). 

DC Voltage Performance Tests 

4-14. DC Voltage Function • Offset Test 

4-15. Equipment Required. A low thermal short (copper wire) is required for this procedure. 
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1. Connect a low thermal short across the Front Panel HI and LO Input Terminals. 

2. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 





3457A 



Performance Tests 



DC Voltage Performance Tests Cont’d 




A 


90 day 


1 imi ts 


1 year 


limits 


Up 


High 


Low 


High 


Low 




+000.0007 V 


•000.0007 V 


*000.0007 V 


•000.0007 V 




+ 00.00020 V 


- 00.00020 V 


+ 00.00020 V 


- 00.00020 V 




+ 0.000007 V 


- 0.000007 V 


+ 0.000007 V 


• 0.000007 V 




+000.0040 mV 


-000.0040 tnV 


+000.0040 mV 


-000.0040 mV 




+ 00.00385 mV 


- 00.00385 mV 


* 00.00385 mV 


• 00.00385 mV 




+ 30.00505 mV 


+ 29.99495 mV 


♦ 30.00520 mV 


+ 29.99480 mV 




+300.0115 mV 


*299.9885 mV 


♦300.0145 mV 


♦299.9855 mV 




+ 3.000058 V 


+ 2.999942 V 


♦ 3.000082 V 


♦ 2.999918 V 




+ 2.000041 V 


+ 1.999959 V 


♦ 2.000057 V 


* 1.999943 V 




+ 1.000024 V 


+ 0.999976 V 


+ 1.000032 V 


♦ 0.999968 V 




- 0.999976 V 


- 1 .000024 V 


• 0.999968 V 


• 1.000032 V 




■ 1.999959 V 


- 2.000041 V 


• 1.999943 V 


• 2.000057 V 




• 2.999942 V 


- 3.000058 V 


• 2.999918 V 


• 3.000082 V 




+ 30.00125 V 


+ 29.99875 V 


+ 30.00140 V 


♦ 29.99860 V 




+300.0157 V 


♦299.9843 V 


♦300.0172 V 


♦299.9828 V 



Table 4-1. DC Voltage Test Limits 



3. Test the HP 3457A input offset on the 300 V, 30 V, 3 V. 300 mV and 30 mV ranges and record the 
reading of each range on the Test Record provided at the end of this section. Begin with the 300 V 
range to allow any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. If any of the offset readings are beyond the limits specified on the Test Record, the instrument 
should be calibrated or repaired. Refer to Section V of this manual for calibration procedures. 

5. Remove the short from the Front Panel Input Terminals. 

4-16. DC Voltage Function - Gain Test 

4-17. Equipment Required. A DC Voltage Standard capable of providing 30 mV (± .0055%), 300 mV 
(±.0012%), I V. 2 V and 3V (±.0006%), 30 V (±.0013%) and .300 V (± 0017%) is required for this 
procedure. 

1. Set the output of the DC Voltage Standard to 30 mV and connect it to the HP 3457A front panel 
HI and LO Input Terminals. See Figure 4-1. 

2. Use the Test Record to record the full-scale readings for the 30 mV. 300 mV. 3 V. 30 V and 300 V 
ranges. Begin with the 30 mV range. 

3. If any of the full-scale readings are beyond the specified limits, refer to Section V for calibration 
procedures. 



4. Reduce the output of the Voltage Standard to 3 volts. 
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4*18. DC Voltage Function • Linearity Test 

4-19 Equipment Required. A DC Voltage Standard capabie of providing 1 V. 2 V and 3 V (± .0006%) is 
required for this procedure. 

1. Set the HP 3457A to the 3 V range. 

2. Set the Voltage Standard to 3 V. 2 V and I V. Use the Test Record to record the 3 V. 2 V and 
I V readings. 

3. Reverse the leads at the Input Terminals of the HP 3457A to provide a negative input voltage. 

4. Set the Voltage Standard to I V, 2 V and 3 V. Use the Test Record to record the -1 V. -2 V and 
-3 V readings. 

6. If any of the linearity readings are beyond the limits specified, refer to Section V for calibration 
procedures. If the problem can not be corrected with calibration, refer to Section VIII for 
troubleshooting information. 

7. Disconnect the DC Voltage Standard from the HP 3457A Input Terminals. 



AC Voltage Performance Tests 




Figure 4-2. ACV Performance Test Connections 
4-20. AC Voltage Function - Gain Test 

4-21. Equipment Required. An AC Signal Source capable of providing sine-wave voltages of 30 mV. 
.300 mV, I V. 2 V. 3 V. 30 V and 300 V (± 0.1%) at a frequency of I KHz is required for the following 
procedure. 
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1. Set the output of the AC Signal Source for an output voltage of 30 mV at a frequency of 1 KHz 
and connect it to the HP 3457A front panel HI and LO input terminals. 
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2. Use tlic Test Record to record the 30 mV. 300 mV. 3 V, 30 V and 300 V fnll-scaie readings begin- 
ning with the 30 niV range. 

3. Test the HP 3457A accuracy at one-tenlh of full-scale on the 300 V, 30 V. 3 V and 300 mV ranges. 
Set the HP 3457A to each range and the AC Signal Source to provide a voltage eiiual to one-tenth of 
(he full-scale value of the range seiecletl. Use the 'Pest Record to record the readings for each range. 

4. If any of the gain readings are beyond the limits six;cified in Table 4-2 and on the Test Record, the 
instrument should he calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

5. Set the AC Voltage Standard for an output of .30 mV. 



3457A 
1 nput 


I nput 
Freq. 


3457A 

Range 

i 


5457A 
Set Up 


90 day 
High 


1 imi ts 

Low 


30 niV 


1 kHz 


30 


mV 


ACV 


50.05020 inV 


29.94980 mV 


300 mV 


1 kHz 


300 


mV 


ACV 


300.5020 n>V 


299.4980 mV 


1 V 


1 kHz 


3 


V 


ACV 


1.002420 V 


0.997580 V 


2 V 


1 kHz 


3 


V 1 


ACV 


2.003720 V 


1.996280 V 


3 V 


1 kHz 


3 


V 


ACV 


3.005100 V 


2.994900 V 


30 V 


1 kHz 


30 


V 


ACV 


30.05020 V 


29.94980 V 


300 V 


1 kHz 


300 


V 


ACV 


300.6820 V 


299.3180 V 


30 V 


1 kHz 


300 


V 


ACV 


030.1690 V 


029.8310 V 


3 V 


1 kHz 


30 


V 


ACV 


03.01510 V 


02.90490 V 


300 mV 


1 kHz 


3 


V 


ACV 


0.301510 V 


0.298490 V 


30 mV 


1 kHz 


300 


mV 


ACV 


030.1510 mV 


029.8490 mV 



Table 4-2. AC Gain Test Limits 



4-22. AC Voltage Function - Frequency Response Test 

4-23. Equipment Required. An AC Signal Source capable of providing sine-wave voltages of 30 inV. 
300 mV and 3 V at fretiuencies of I M 1 1/. .300K Hz. 100 K I Iz. 20 KHz. 6.5 KHz. 400 1 iz, 100 I Iz, 45 I Iz and 
20 I Iz is required for the following procedure. Table 4-3 lists the required accuracy of I he test eiiuipmcnt. 



VOLTAGE 








FREQUENCY 










1MHz 


300KHZ 


100KHZ 


20KHZ 


6.5KHZ 


400Hz 


100Hz 


45Hz 


20Hz 


30 mV 


t- 10% 


+ • 2% 


+ - .6% 


♦ - .3% 


+ • .5% 


+ - .3% 








300 mV 


♦ • 3% 


1% 


+ ■ .2% 


♦ .2% 


♦ - .2% 


♦ • .2% 


.1% 


t • . 3% 1 


♦ - .3% 


3 V 


♦ • 3% 


+ - 1% 


+ - .2% 


♦ - .2% 


+ - .2% 


*- .2% 


♦ - .1% 


+• .3%| 


.3% 



Table 4-3. AC Signal Source Voltage Accuracy Requirements 



I, Set the AC Voltage Standard for an output voltage of .30 mV and connect it to (he HP 3457A 
front panel HI and LO input terminals. 
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3Z57A 
I nput 


1 nput 
F req. 


3457A 

Range 


3457A 
Set Up 


90 day 
H i gh 


1 imi ts 

Low 


30 


mV 


1 


HH2 


300 


mV 


ACF 


039.6880 mV 


020.3120 mV 


|» 


II 


300 


kHz 


II 


II 


II 


031 .9180 mV 


028.0820 mV 


M 


II 


100 


kHz 


II 


II 


II 


030.4080 mV 


029.5920 mV 


M 


II 


20 


kHz 


M 


II 




030.1510 mV 


029.8490 mV 


M 


II 


6.5 


kHz 


II 


" 


■' 


030.1510 mV 


029.8490 mV 


M 


II 


400 


Hz 


II 


II 


II 


030.1510 mV 


029.8490 mV 


300 


mV 


1 


MHz 


300 


mV 


ACF 


337.1200 mV 


262.8800 mV 


It 


II 


300 


kHz 


II 


II 


II 


310.4500 mV 


289.5500 mV 


M 


II 


100 


kHz 


II 


II 


II 


302.1900 mV 


297.8100 mV 


11 


M 


20 


kHz 


II 


II 


II 


300.5320 mV 


299.4680 mV 




M 


6.5 


kHz 


II 


II 


M 


300.5520 mV 


299.4680 inV 


M 


II 


400 


Hz 


II 


II 


II 


300.5320 mV 


299.4680 mV 


300 


mV 


1 


MHz 


3 


V 


ACF 


0.396880 V 


0.203120 V 


»f 


II 


300 


kHz 


II 




II 


0.319180 V 


0.280280 V 


u 


U 


100 


kHz 


II 




M 


0.304080 V 


0.295920 V 


n 


II 


20 


kHz 


II 




II 


0.301510 V 


0.298490 V 


ir 


II 


6.5 


kHz 


M 




II 


0.301510 V 


0.298490 V 


M 


It 


400 


Hz 


II 




II 


0.301510 V 


0.298490 V 


3 


V 


1 


MHz 


3 


V 


ACF 


3.371200 V 


2.628800 V 


II 




300 


kHz 


II 




II 


3.104500 V 


2.895500 V 


II 




100 


kHz 


II 




II 


3.021900 V 


2.978100 V 


II 




20 


kHz 


II 




II 


3.005320 V 


2.994680 V 


II 




6.5 


kHz 


11 




II 


3.005320 V 


2.994680 V 


II 




400 


HZ 


<1 




II 


3.005320 V 


2.994680 V 


3 


V 


100 


Hz 


3 


V 


ACS 


3.007420 V 


2.992580 V 


II 




45 


Hz 


II 




II 


3.017920 V 


2.982080 V 


M 




20 


Hz 


II 




II 


3.017920 V 


2.982080 V 


300 


inV 


100 


Hz 


o 

o 


mV 


ACS 


300.7420 mV 


299.2580 mV 


II 


II 


45 


Hz 


II 


II 


it 


301.7920 mV 


298.2180 mV 


II 


II 


20 


HZ 


II 


II 


II 


301.7920 mV 


298.2180 mV 



Table 4-4. AC Frequency Response Test Limits 





2, Set tlic HP 3457A to the AC Voltage function (ACV). the range to 300 mV and the AC Bandwicllh 
to AC Past. (To change the Bandwidth - Press the SHIFT key. then the Configiiration A key. Use the | 
scroll key to display ACBAND. tnter a number greater titan 400 and press the ENT key). 

3. Use the Test Recoid to record the 30 mV' (300 mV tenth-scale) readings at 400 Hz. 6.5 KHz. 
20 KHz, 100 KHz. .300 KHz and I MHz. 



4. Set the AC Voltage Standard for an output voltage of 300 mV. 



5. Use the T est Record to record (he 300 mV readings at I MHz, .300 KHz, 100 KHz. 20 KHz. 6.5 KHz 
and 400 Hz. 
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6. Set the HP 3457A to the 3 volt range. 

7. Use the Test Record to record the 300 mV (3 V tenth-scnie) readings at 400 Hz, 6.5 KHz. 20 KHz, 
100 KHz. 300 KHZ and 1 MHz. 

8. Set the AC Voltage Standard for an output voltage of 3 volts. 

9. Use the Test Record to record the 3 V readings at I MHz, 300 KHz, 100 KHz, 20 KHz. 6.5KHz and 
400 Hz. 

10. Set the HP 3457A AC Bandwidth to AC Slow. (Press the SHIFT key. then the Configuration A. Use 
the I scroll key to display ACBAND. Enter a number less than 400 and press the ENT key). 

I ]. Use the Test Record to record the 3 V readings at 100 Hz, 45 Hz and 20 Hz. 

12. Set the AC Voltage Standard for an output voltage of 300 mV. 

13. Set the HP 3457A to the 300 mV range. 

14. Use the Test Record to record the 300 mV readings at 20 Hz, 45 Hz and 100 Hz, 

15. Reduce the output of the AC Voltage Standard and disconnect it from the HP 3457A input 
terminals. 

16. If any of the readings are beyond the limits specified in Table 4-4 and on the Test Record, the in- 
strument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 



DC Current Performance Tests 




Figure 4-3. DCl Performance Test Connections 
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3457A 
1 nput 


3457A 

Range 


3457A 
Set Up 


90 da) 

High 


1 imi ts 

Low 


1 year 

High 


1 imi ts 

Low 


Open 


300 uA 


DCI 


*000.0104 uA 


-000.0104 uA 


+000.0104 uA 


-000.0104 uA 


Open 


3 mA 


DCI 


*0.000104 mA 


-0.000104 mA 


*0.000104 mA 


-0.000104 mA 


Open 


30 mA 


DCI 


+00.00104 mA 


-00.00104 mA 


*00.00104 mA 


•00.00104 mA 


Open 


300 mA 


DCI 


+000.0204 mA 


•000.0204 mA 


*000.0204 mA 


■000.0204 mA 


Open 


1 A 


DCI 


*0.000604 A 


•0.000604 A 


*0.000604 A 


•0.000604 A 


300 uA 


300 uA 


DCI 


300.0704 uA 


299.9296 uA 


300.1304 uA 


299.8696 uA 


3 mA 


3 mA 


DCI 


3.000704 mA 


2.999296 mA 


3.001304 mA 


2.990696 mA 


30 mA 


30 mA 


DCI 


30.00704 mA 


29.99296 mA 


30.01304 mA 


29.98696 mA 


300 mA 


300 mA 


DCI 


300.2304 mA 


299.7696 mA 


300.2604 mA 


299.7396 mA 


1 A 


1 A 


DCI 


1.001304 A 


0.990696 A 


1.001304 A 


0.998696 A 



Table 4>S. DC Current Offset and Gain Test Limits 



4-24. DC Current Function - Offset Test 

4>2S. Equipment Required. This procedure does not require any tesi equipment. 

1. Set the HP 3457A to the DC Current function (DCI). .300 uA range, and the number of digits dis- 
played (DIGITS DISP) to six. 

2 . Use the Test Record to record the current offset readings on the 300 uA. 3 mA. 30 mA, 300 mA 
and 1 A ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-5 and on the Test Record, 
the instrument shouid be caiibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

4-26. DC Current Function • Gain Test 

4-27. Equipment Required. A DC Current Source capable of providing currents of 300 iiA, 3 mA, 30 mA 
(± .007%). 300 mA (± .026%), and 1 A (± .04%) is required for the foiiowing procedure. 

1. Set the DC Current Source to 300 uA and connect it to the HP 3457A front panel 1 and LO input 
terminals. 

2. Set the HP 3457A to the 300 uA range and the number of digits dispiayed (DIGITS DISP) to six. 

3. Use the Test Record to record the full-scale current readings for the .300 uA. 3 mA, .30 mA, 300 mA 
and 1 A ranges. 

4. If any of the full-scale readings are beyond the limits specified in Table 4-5 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to Section V of this manual for 
calibration procedures. 

5. Reduce the output of the DC Current Source and disconnect it from the HP 3457A input terminals. 
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4*28. AC Current Function - Gain Test 

4-29. Equipment Required, An AC Current Source capable of providing currents of 30 mA (±,14%). 
300 mA (± .14%) and 1 A (± .24%) at a frequency between 100 Hz and 20 KHz is required for the follow- 
ing test. 

1. Set the AC Current source for an output of 30 mA at a frequency between 100 Hz and 20 KHz 
and connect it to the HP 3457A front panel I and LO input terminals. 

2. Set the HP 3457A to the 30 mA range and the number of digits displayed (DIGITS DISP) to six. 

3. Use the Test Record to record the 30 niA, 300 mA and I A full-scale readings. 

4. If the full-scale readings are beyond the limits specified in Table 4-6 and on the Tesl Record. Ihe in- 
strument should be calibrated or repaired. Refer to Section V of this manual tor calibration 
procedures. 

5. Reduce the output of the AC Current Source and disconnect it from the HP 3457A input terminals. 



3457A 
( nput 


3457A 

Range 


3457A 
Set Up 


90 da> 
High ' 


' 1 imi ts 

Low 


30 inA 


30 mA 


ACI 


30.10300 idA 


29.89700 mA 


300 mA 


300 mA 


ACI 


301.0300 n>A 


298.9700 tnA 


1 A 


1 A 


ACI 


1.005300 A 


0.994700 A 



Table 4-6. AC Current Test Limits 
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4-30. 2-Wire Ohms Function • Offset Test 

4-31. Equipment Required. A tow thermal short (copper wire) is required for this procedure. 

1. Connect a low thermal short across the HP 3457A front panel HI and LO input terminals. 

2. Set the HP 3457A to the 2-Wire Ohms Function. 30 Ohm range and the number of digits displayed 
(DIGITS DISP) to six. 

3. Use the Test Record to record the offset readings for the 30 Ohm, 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

4. If any of the offset readings are beyond the limits specified in Table 4-7 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

5 . Remove the short from the front panel input terminals. 





3457A 

Range 




90 day 1 imi ts 


1 year limits 




30 ohm 


OHH 


00.20333 ohm 


00.20333 ohm 




300 ohm 


OHH 


000.2033 ohm 


000.2035 ohm 


Short 


3 Kohm 


OHM 


0.000207 Kohm 


0.000207 Kohm 


Short 


30 Kohm 


OHM 


00.00027 Kohm 


00.00027 Kohm 


Short 


300 Kohm 


OHM 


000. 0010 Kohm 


000.0010 Kohm 


Short 


3 Mohm 


OHM 


O.OOOOU Mohm 


O.OOOOU Kohm 


Short 


30 Mohm 


OHM 


OO.OOOS3 Mohm 


00.00083 Mohm 



Table 4-7. 2-Wire Ohms Offset Test Limits 
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4-32. 2>Wire Ohms Function - Gain Test 

4-33. Equipment Required. Resistance Standards of 30 Ohms (± .2%), 300 Ohms ( .02%), 3 Kohms (± .003%) 
30 Kohms (± .001%), .300 Kohms (± .001%) 3 Mohms (± .001%), and 30 Mohms (± .009%) are required for 
this procedure. 

l.Set the HP 3457A to the 2-wire ohms function (OHM) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Connect the Resistance Standard to the HP 3457A front panel HI and LO input terminals. (The 
connecting wires should be as short as possible to reduce lead resistance). 

3. Use the Test Record to record the 30 Ohm, .300 Ohm. 3 Kohm, 30 Kohm, .300 Kohm, .3 Mohm and 
30 Mohm readings. 

4. If any of the readings are beyond the limits specified in Table 4-8 and on tlie Test Record, the in- 
strument should be calibrated or repaired. Refer to Section V for calibration procedures. 

5. Remove the Resistance standard from the HP 3457A front panel input terminals. 



BB 


3457A 

Range 


3457A 
Set Up 


90 day 

High 


' limits 

Low 


1 year 

High 


limits 

Low 


30 ohm 


30 ohtn 


OHM 


30.20530 ohm 


29.79470 ohm 


30.20560 ohm 


29.795440ohm 


300 ohm 


300 ohm 


OHM 


300.2170 ohm 


299.7830 ohm 


300.2200 ohm 


299.7800 ohm 


3 Kohm 


3 Kohm 


OHM 


3.000312 Kohm 


2.999688 Kohm 


3.000357 Kohm 


2.999643 Kohm 


30 Kohm 


30 Kohm 


OHM 


30.00132 Kohm 


29.99868 Kohm 


30.00177 Kohm 


29.99823 Kohm 


300 Kohm 


300 Kohm 


OHM 


300.0130 Kohm 


299.9870 Kohm . 


300.0160 Kohm 


299.9840 Kohm 


3 Mohm 


3 Mohm 


OHM 


3.000179 Mohm 


2.999821 Mohm 


3.000209 Mohm 


2.999791 Mohm 


30 Mohm 


30 Mohm 


OHM 


30.00833 Mohm 


29.99167 Mohm 


30.01283 Mohm 


29.98717 Mohm 



Table 4-8. 2-Wire Ohms Gain Test Limits 
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Figure 4-6. 4-Wire Ohms Offset Performance Test Connections 
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4-34. 4-Wire Ohms Function - Ofisel Test 

4-35. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) and the number of digits displayed 
(DIGITS DISP) to six. 

2. Short the front panel input terminals of the HP .3457A as .shown in Figure 4-6. 

3. Use the Test Record to record the offset readings of the 30 Ohm, 300 Ohm. 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm, and 30 Mohm ranges. 

4. If any of the offset readings are beyond the limits specified in Table 4-9 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

5. Remove the short from the front panel input terminals. 





Qj 


■ 


90 day 1 imi ts 


1 year limits 


Short 


30 ohm 


OHMF 


00.00333 ohm 


00.00333 ohm 


Short 


300 ohm 


OHMF 


000.0033 ohm 


000.0033 ohm 


Short 


3 Kohm 


OHMF 


0.000007 Kohm 


0.000007 Kohm 


Short 


30 Kohm 


OHMF 


00.00007 Kohm 


00.00007 Kohm 


Short 


300 Kohm 


OHMF 


000.0008 Kohm 


000.0008 Kohm 


Short 


3 Mohm 


OHMF 


O.OOOOU Mohm 


O.OOOOU Mohm 


Short 


30 Hohm 


OHMF 


00.00063 Hohm 


00.00083 Mohm 



Table 4-9. 4-Wire Ohms Offset Test Limits 
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4-36. 4-Wire Ohms Function • Gain Test 

4-37. Equipment Required. Resistance Standards of 30 Ohms (± .004%), 300 Ohms ( .002%), 3 Kohms 
(± .001%) 30 Kohms (± .001%). 300 Kohms (± .001%), 3 Mohms (± .001%) and 30 Mohms (± 009'f<,) are 
required for this procedure. 

1. Set the HP 3457A to the 4-Wire ohms function (OHMF) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Connect the appropriate Resistance Standard to the HP 3457A front panel input terminals as shown 
in Figure 4-7. 

3. Use the Test Record to record the resistance readings for the .30 Ohm. 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

4. If any of the readings are beyond the limits specified in Table 4-iO and on the Test Record, the in- 
strument should be calibrated or repaired. Refer to Section V for calibration procedures. 

5. Remove the Resistance Standard from the HP 3457A front panel input terminals. 



345 7A 
I nput 


3457A 

Range 


3457A 
Set Up 


90 day 

H i gh 


1 (nits 

Lou 


1 year 

H i gh 


1 imf ts 

Low 


30 ohm 


30 ohm 


OHMF 


30.00530 ohm 


29.99470 ohm 


30.00560 ohm 


29.99440 ohm 


300 ohm 


300 ohm 


OHMF 


300.0170 ohm 


299.9830 ohm 


300.0200 ohm 


299.9800 ohm 


3 Kohm 


3 Kohm 


OHMF 


3.000112 Kohm 


2.999888 Kohm 


3.000157 Kohm 


2.999343 Kohm 


30 Kohm 


30 Kohm 


OHMF 


30.00112 Kohm 


29.99888 Kohm 


30.00157 Kohm 


29.99844 Kohm 


300 Kohm 


300 Kohm 


OHMF 


300.0128 Kohm 


299.9872 Kohm 


300.0156 Kohm 


299.9642 Kohm 


3 Mohm 


3 Mohm 


OHMF 


3.000179 Mohm 


2.999821 Mohm 


3.000209 Mohm 


2.999791 Mohm 


30 Mohm 


30 Mohm 


OHMF 


30.00833 Mohm 


29.99167 Mohm 


30.01283 Mohm 


29.98717 Mohm 



Table 4-10. 4-Wire Ohms Gain Test Limits 
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Figure 4-8. Frequency Counter Performance Test Connections 
















Performance Tests 



3457A 



Frequency Counter Performance Tests Cont’d 

4-38. Frequency Counter - Accuracy Test 

4-39. Equipment Required. A Frequency Source capabie of providing a 20 Hz (± .016%) and a I MHz 
(± .003%) sine-wave signai is required for this procedure. 

1. Set the HP 3457A to the Frequency Function (FREQ). 

2. Set the Frequency Standard for a 1 voit. 20 Hz sine-wave output signal and connect it to the HI and 
LO input terminals of the HP 3457A. 

3. Use the Test Record to record the frequency readings at 20 Hz and I MHz. 

4. If either of the readings are beyond the limits specified, the instrument should be calibrated or 
repaired. Refer to Section V of this manual for calibration procedures. 



Rear Input Performance Tests (Standard Instrument) 




Figure 4-3. Standard Instrument Rear Input Performance Test Connections 



4-40. Preliminary Steps 

1. Short the Rear Input HI and LO terminals and the Q Sense HI and LO terminals as shown in 
Figure 4-9. 

2, Select the Rear Terminal Input. (Press the TERM configuration key, enter the number 2 and press 
the ENT key. 

4-41. DC Voltage Function - Rear Terminal Offset Test 

4-42. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

i. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 
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2. Test the HP 3457A input offset on the 300 V, 30 V, 3 V, 300 mV and 30 mV ranges and record the 
reading of each range on the Test Record provided at the end of this section. Begin with the 300 V 
range to allow any thermal voltages which might affect the readings on the lower ranges to dissipate. 

3. If any of the offset readings are beyond the limits specified in Table 4-1 1 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 





345 7A 
Range 


3457A 
Set Up 


90 day 

High 


limits 

Low 


1 year 

H i gh 


limits 

Low 




300 V 




♦000.0007 V 


•000.0007 V 


♦000.0007 V 


-000.0007 V 




30 V 




♦ 00.00020 V 


- 00.00020 V 


♦ 00.00020 V 


- 00.00020 V 


Short 


3 V 




♦ 0.000007 V 


- 0.000007 V 


♦ 0.000007 V 


- 0.000007 V 


Short 


300 mV 




♦000.0040 mV 


-000.0040 mV 


♦000.0040 mV 


•000.0040 mV 


Short 


30 mV 


d 


♦ 00.00385 mV 


- 00.00385 mV 


♦ 00.00385 mV 


- 00.00385 mV 



Table 4-11. DC Voltage Offset Test Limits (Rear Terminals) 



4-43. DC Current Function - Rear Terminal Offset Test 

4-44. Equipment Required. This procedure does not require any test equipment. 

1. Set the HP 3457A to the DC Current function (DCI), 300 uA range, and the number of digits dis- 
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset re.^dings on the .300 uA. 3 mA, 30 mA, 300 mA 
and I A ranges. 

.3, If any of the offset readings are beyond the limits specified in Table 4-12 and on the Tesl Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 





3457A 

Range 




90 day 

High 


limits 

Low 


1 year 

H i gh 


limits 

Low 


Open 


300 uA 


DCl 


♦000.0104 uA 


-000.0104 uA 


♦000.0104 uA 


•000.0104 uA 


Open 


3 mA 


DCI 


♦0.000104 mA 


-0.000104 mA 


♦0.000104 mA 


•0.000104 mA 


Open 


30 mA 


DCI 


♦00.00104 mA 


-00.00104 mA 


♦00.00104 mA 


•00.00104 mA 


Open 


300 mA 


DCI 


+000.0204 mA 


-000.0204 mA 


♦000.0204 mA 


•000.0204 mA 


Open 


1 A 


DCI 


♦0.000604 A 


-0.000604 A 


♦0.000604 A 


•0.000604 A 



Table 4-12. DC Current Offset Test Limits (Rear Terminals) 



4-45. 2-Wire Ohms Function - Rear Terminal Offset Test 

4-46. Equipment Required. A low thermal short (copper wire) is required for this procedure. 



1. Set the HP 3457A to the 2-Wire Ohms Function. 30 Ohm range and the number of digits displayed 
(DIGITS DISP) to six. 



4-!5 
























Performance Tests 



3457A 



Rear Input Performance Tests (Standard Instrument) Cont’d 



2. Use the Test Record to record the offset readings for the 30 Ohm, 300 Ohm. 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-13 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 





— “ — ■ ■ ' 1 
3457A 
fienge 


3457A 
Set Up 


90 day limits 


1 year limits 




30 ohm 


OHM 


00.20335 ohm 


00.20335 ohm 




300 ohm 


OHH 


000.2035 ohm 


000.2035 ohm 


Short 


3 Kohm 


OHH 


0.000207 Kohm 


0.000207 Kohm 


short 


30 Kohm 


OHM 


00.00027 Kohm 


00.00027 Kohm 


Short 


300 Kohm 


OHH 


000.0010 Kohm 


000.0010 Kohm 


Short 


3 Hohm 


OHH 


O.OOOOU Hohm 


O.OOOOU Hohm 


Short 


30 Hohm 


OHH 


00.00063 Hohm 


00.00083 Mohm 



Table 4-13. 2-Wire Ohms Offset Test Limits (Rear Terminals) 



4-47. 4-Wire Ohms Function - Offset Test 

4-48. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) and the number of digits displayed 
(DIGITS DISP) to six. 

2. Use the Test Record to record the offset readings of the 30 Ohm. 300 Ohm. 3 Kohm. 30 Kohm, 
300 Kohm, 3 Mohm, and 30 Mohm ranges. 

3. If any of the offset readings are beyond the limits specified in lable 4-14 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 





3457A 

Range 


3457A 
Set Up 


90 day 1 imi ts 

1 

1 


1 year 1 imi ts 




30 ohm 


OHMF 


00.00335 ohm i 


00.00335 ohm 




300 ohm 


OHHF 


000.0035 ohm | 


000.0035 ohm 


Short 


3 Kohm 


OHMF 


0.000007 Kohm 


0.000007 Kohm 


Short 


30 Kohm 


OHMF 


00.00007 Kohm 


00.00007 Kohm 


Short 


300 Kohm 


OHMF 


000.0008 Kohm 


000.0008 Kohm 


Short 


3 Hohm 


OHHF 


0.000014 Mohm 


0.000014 Mohm 


Short 


30 Hohm 


OHHF 


00.00083 Mohm 


00.00083 Mohm 



Table 4-14. 4-Wire Ohms Offset Test Limits (Rear Terminals) 
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Perfoimance Tests 



Rear Input Performance Tests (44491A General Purpose Relay Assy) 




Figure 4-10. HP 44491A Terminal Block Assembly Connections 



4-49. Preliminary Steps 

1. Short the Rear Input HI and LO terminals and the fi Sense HI and LO terminals as shown in 
Figure 4-9. 

2, Select the Rear Terminal Input. (Press the TERM configuration key. enter the number 2 and press 
the ENT key. 



NOTE 



Thf 4449IA Ri-lay Assi-tnNy and the J457A Midliim-icr niiiu have him calihrou-d 
ui a iinil lor these tests to apply. Calihraiion proeedures are provided in Section y 
of this manual. 

4-50. DC Voltage Function - 44491 A Offset Test 

4-51. Equipment Required. Low thermal (copper) shorting wires are retjuired for this procedure. 

1. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Test the input offset on the 300 V. 30 V. 3 V. 300 mV and 30 mV ranges and record the reading of 
each range on the Test Record provided at the end of this section. Begin with the .300 V range to al- 
low any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. Test the HP 3457A input offset on channels 0 through 7 with the instrument set to the 30 mV 
range. Record the reading of each channel on the Test Record provided at the end of this section. 



5. If any of the offset readings are beyond the limits specified in Table 4-15 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 
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3i.5rA 
I nput 


3457A 

Range 


3A57A 
Set Up 


Test 

High 


Limits 

Lou 


Short 


300 V 


DCV 


+000.0007 V 


-000.0007 V 


Short 


30 V 


DCV 


+ 00.00020 V 


- 00.00020 V 


Short 


3 V 


DCV 


+ 0.000010 V 


- 0.000010 V 


Short 


300 mV 


DCV 


+000.0070 mV 


-000.0070 mV 


Short 


30 mV 


DCV 


+ 00.00685 mV 


- 00.00685 mV 



Table 4-15. DC Voltage Offset Test Limits (44491A) 



4-52. 2-Wire Ohms Function - 44491 A Offset Test Limits 

4-53. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

1. Set the HP 3457A to the 2-Wire Ohms Function. 30 Mohm range. Set the offset compensation 
(OFFSET COMP) on. and the number of digits displayed (DIGITS DISP) to six. 

2 . Close channel 0. (Press the CHAN configuration key. enter the number 0 and iness the ENT key). 

3. Use the Test Record to record the offset readings for the 30 Mohm. 3 Mohm, 300 Kohm. 30 Kohm. 
3 Kohm. 300 Ohm and 30 Ohm ranges. 

4. Test the ohms offset on channels 0 through 7 with the instrument set to the 30 Ohm range. Record 
the reading of each channel on the Test Record provided at the end of this section. 

5. If any of the offset readings are beyond the limits specified in Table 4-16 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 





3457a 

Range 


3457A 
Set Up 


Test Limits 


Short 


30 ohm 


OHM 


02.20635 ohm 


Short 


300 ohm 


OHM 


002.2065 ohm 


Short 


3 Kohm 


OHM 


0.002210 Kohm 


Short 


30 Kohm 


OHH 


00.00230 Kohm 


Short 


300 Kohm 


OHM 


000.0033 Kohm 


Short 


3 Mohm 


OHM 


0.000019 Mohm 


Short 


30 Mohm 


OHH 


00.00086 Mohm 



Table 4-16. 2-Wire Ohms Offset Test Limits (44491A) 

4-54. 4-Wire Ohms Function - 44491A Offset Test Limits 

4-55. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF). Set the offset compensation (OFFSET 
COMP) on, and the number of digits displayed (DIGITS DISP) to six. 
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Rear Input Performance Tests (44491A Relay Assy.) Cont'd 



2. Close channel 10. (Press the CHAN configuration key, enter the number 10 and press the ENT key). 

3. Use the Test Record to record the offset readings of the 30 Ohm. 300 Ohm. 3 Kohm, 30 Kohm. 
.300 Kohm. 3 Mohm, and 30 Mohm ranges. 

4. If any of the offset readings are beyond the limits specified in Table 4-17 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 



3457A 

Input 


3457A 

Range 


3457A 
Set Up 


Test Limits 


Short 


30 ohm 


OHMF 


00.00635 ohm 


Short 


300 ohm 


OHMF 


000.0065 ohm 


Short 


3 Kohm 


OHMF 


0.000010 Kohm 


Short 


30 Kohm 


OHMF 


00.00010 Kohm 


Short 


300 Kohm 


OHMF 


000.0011 Kohm 


Short 


3 Mohm 


OHMF 


0.000017 Mohm 


Short 


30 Mohm 


OHMF 


00.00086 Mohm 



Table 4-17. 4-Wire Ohms Offset Test Limits (44491A) 



4-56. DC Current Function • 44491A Offset Test Limits 

4-57. Equipment Required. This procedure does not require any test ecjuipment. 

1. Set the HP 3457A to the DC Current function (DCI), .300 uA range, and the number of digits dis- 
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the .300 uA, 3 mA, 30 niA. 300 niA 
and 1 A ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-18 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 



3457A 
1 nput 


3457A 

Range 


3457A 
Set Up 


Test 

High 


L imi ts 

LOM 


Open 


300 uA 


DCI 


+000.0104 uA 


■000.0104 uA 


Open 


3 mA 


DCI 


+0.000104 mA 


-0.000104 mA 


Open 


30 mA 


DCi 


+00.00104 mA 


-00.00104 mA 


Open 


300 mA 


DCI 


+000.0204 mA 


-000.0204 mA 


Open 


1 A 


DCI 

1 


+0.000604 A 


-0.000604 A 



Table 4-18. DC Current Offset Test Limits (44491A) 
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Rear Input Performance Tests (44492A 10 Channel Multiplex Assy) 




SHORTING WIRES 



Figure 4-11. HP 44492A Terminal Block Assembly Connections 
4-58. Preiiminary Steps 

1. Connect shorting wires to the inputs of the Terminal Block assembly as shown in Figure 4-1 1, 

2. Select the Scanner Input. (Press the TERM configuration key. enter the number 2 and press the ENT 
key). 



NOTE 



The 44492A Multiplexer Assembly and the 3457A Midlimeier nwst have been 
calibrated us a unit lor these tests to apply. Calibration prwedures are provided in 
Section V of this manual. 



4-59. DC Voltage Function - 44492A Offset Test 

4-60. Equipment Required. A low thermal (copj>er) shorting wire is required for this procedure. 

1. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key. enter the number 0 and press the ENT key). 

3. Test the HP 3457A input offset on the 300 V. 30 V. 3 V. and 300 mV ranges and record the reading 
of each range on the Test Record provided at the end of this section. Begin with the 300 V range to 
allow any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. Test the HP 3457A input offset on channels 0 through 9 with the instrument set to the 30 mV 
range. Record the reading of each channel on the Test Record provided at the end of this section. 

5. If any of the offset readings are beyond the limits specified in Table 4-19 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 
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3457A 
1 nput 


3457A 

Range 


3457A 
Set Up 


Test 

High 


Limi ts 

LOM 


Short 


300 V 


DCV 


♦000.0007 V 


•000.0007 V 


Short 


30 V 


ocv 


♦ 00.00020 V 


• 00.00020 V 


Short 


3 V 


DCV 


♦ 0.000010 V 


- 0.000010 V 


Short 


300 mV 


DCV 


+000.0070 mV 


■000.0070 mV 



Table 4<13. DC Voltage Offset Test Limits (44492A) 



4-61. 2-Wire Ohms Function - 44492A Offset Test Limits 

4-62. Equipment Required. A low thermal (copper) shorting wire is required for this procedure. 

1. Set the HP 3457A to the 2-Wire Ohms Function. 30 Mohm range, set the offset compensation 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key. enter the number 0 and press the ENT key). 

3. Use the Test Record to record the offset readings for the 30 Mohm. 3 Mohm, .300 Kohm, .30 Kohm, 
3 Kohm and 300 Ohm ranges. 

4. Test the ohms offset on channels 0 through 9 with the instrument set to the .300 Ohm range. 
Record the reading of each channel on the Test Record provided at the end of this section, 

5. If any of the offset readings are beyond the limits sijecified in Table 4-20 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 



3457A 
1 nput 


3457A 

Range 


3457A 
Set Up 


Test limits 


Short 


300 ohm 


OHM 


004.2063 ohm 


Short 


3 Kohm 


OHM 


0.004210 Kohm 


Short 


30 Kohm 


OHM 


00.00430 Kohm 


Short 


300 Kohm 


OHM 


000.0053 Kohm 


Short 


3 Hohm 


OHM 


0.000021 Hohm 


Short 


30 Hohm 


OHM 


00.00086 Hohm 



Table 4-20. 2-Wire Ohms Offset Test Limits (44492A) 
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4-63. OPERATIONAL VERIFICATION TESTS 

4-64. The Operational Verification Tests are an abbreviated version of the Performance Tests. The purpose 
of these tests is to provide a more rapid means of testing the performance of the HP 3457A. The 
Operational Verification Tests are designed to provide a 90% confidence that the instrument is operational 
and that it meets its specifications. 



DC Voltage Operational Verification Tests 




NOTE 



Thf temptratim’ of ihi' environment where these tests are to fh- perlornied must he 
within i5° C of the temperature where the instrument was euUhrated. The instrument 
was calihraiecf at the I actor y in an urea with a temperature o/ 20® C I ® C/ 



4-65. Preliminary Steps 

1. Turn the instrument ON and allow a one hour wnrm-up period. 

2. Be certain all external inputs are disconnected from the HP 34S7A. Run the TEST routine. The test 
result must read "SELF TEST OK". If the display shows 'TEST FAILED", the instrument probably needs 
repair. 

3. Run the AUTO CAL routine. (Press the AUTO CAL key. enter the number 1 and press the ENT key). 
4-66. DC Voltage Function - Offset Test 

4-67. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Connect a low thermal short across the Front Panel HI and LO Input Terminals. 
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2, Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

3. Test the HP 3457A input offset on the 30 V, 3 V, and 300 mV ranges and record the reading of 
each range on the Test Record provided at the end of this section, Begin with the 30 V range to allow 
any thermal voltages which might affect the readings on the lower ranges to dissipate. 



4, If any of the offset readings are beyond the limits specified in Table 4-21 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 



5, Remove the short from the Front Panel Input Terminals. 



4-68. DC Voltage Function - Gain Test 

4-69. Equipment Required. A set of low thermal cables and a DC Voltage Standard capable of providing 
300 mV (± .0012%). 3 V (± .0006%) and 30 V (± .0013%) is required for this lest, 

1. Set the output of the DC Voltage Standard to 300 mV and connect it to the HP 3457A front panel 
HI and LO Input Terminals. 



2. Use the Test Record to record the full-scale readings for the 300 mV, 3 V, and 30 V ranges. Begin 
with the .30 V range. 



3, If any of the full-scale readings are beyond the limits specified in Table 4-21 and on the Test 
Record, the instrument should be calibrated. Refer to Section V of this manual for calibration 
procedures. 



4, Reduce the output of the Voltage Standard to 0 volts and disconnect it from the HP .3457A, 



3457A 
I nput 


3457A 

Range 


3457A 
Set up 


90 day 

High 


limits 

Lou 


1 year 

High 


1 imi ts 

Low 




30 V 




* 00.00020 V 


- 00.00020 V 


+ 00.00020 V 


- 00.00020 V 


BIR99 


3 V 




♦ 0.000007 V 


- 0.000007 V 


♦ 0.000007 V 


• 0.000007 V 


Short 


300 mV 


DCV 


+000.0040 mV 


•000.0040 mV 


+000.0040 mV 


-000.0040 mV 


300 mV 


300 mV 


DCV 


+300.0115 mV 


+299.9885 mV 


+300.0145 mV 


+299.9855 mV 


3 V 


3 V 


DCV 


+ 3.000058 V 


+ 2.999942 V 


+ 3.000082 V 


+ 2.999918 V 


o 

< 


30 V 


DCV 


+ 30.00125 V 


+ 29.99875 V 


+ 30.00140 V 


+ 29.99860 V 



Table 4-21. DC Voltage Test Limits 
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AC Voltage Operational Verification Tests 




Figure 4-13. ACV Operational Verification Test Connections 
4-70. AC Voltage Function • Gain Test 



4-71. Equipment Required. An AC Signal Source caiwble of providing sine-wave \ollnges of .300 mV, .1 V. 
and 30 V (± ().0.5Vo) at a t'iciiucncy of I KHz is required for (lie following procedure. 

1. Set tlie III’ 3457A to tlie AC Voltage fiinclion (ACV). 

2 . Connect llie AC Signal Source to the HP.3J.S7A front panel HI and LO inj^ut terminals. Set the 
Signal Source for an output voltage of .30 V at a frequency of I KHz. 

3. Use the Test Record to record the .300 mV, 3 V and 30 V full-scale readings beginning with the 
30 V range, 

4. If any of the gain readings are beyond the limits s|H*cified in Table 4-32 and on the Test Record, 
the insti llment should be calibrated or repaired. Refer to Section V for calibration procedures. 



3457A 
I nput 


I nput 
Freq. 


3457A 

Range 


3A57A 
Set Up 


90 day 
H i gh 


. i mi ts 

Low 


300 mV 


1 kHz 


300 mV 


ACV 


300.5020 mV 


299.4980 mV 


3 V 


1 kHz 


3 V 


ACV 


3.005100 V 


2.994900 V 


30 V 


t kHz 


30 V 


ACV 


30.05020 V 


29.94980 V 



Table 4-22. AC Gain Test Limits 



4-72. AC Voltage Function - Frequency Response Test 

4-73. Equipment Required. An .AC Signal Source capable of providing sine-wave voltages of .300 mV and 
3 V (±. 2 %) at 20 KHz, .300 mV and 3 V (±.1%) at lOO Hz and .300 mV and 3 V (±..3%) at 20 Hz is required 
for this test. 

I. Connect the AC Signal Source to the HP 3457A front panel HI and LO input terminals. Set the .AC 
Voltage Standard for an output voltage of .300 mV at a frequency of 20 KHz. 
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2. Set the IIP 3457A to the AC Voltage function (ACV). tlie range to 3 V and the AC Bandwidth to 
AC Fast. <ro change the llumh, -1,1111 - the SUII I key. then the yi'I.C / .-t eonfiRuration key. Use the j •.croll 
key to i/i'filiiy .-ICn-i yi). kniet ii iiiiiiihei Rieulei III, in 400 nail f**” f •' f Ac)'>. 



3. Use the l est Record to record tlie 3 V I TO full-scale reading at 20 Kllz. 

4. Set the AC Voltage Standard for an oiit|)ul of 3 V at 20 KM/. Lise (he Test Recoid to record the 
3 V, 20 Kl Iz full-scale reading. 

5. Set the UP 3457A AC Itandwidlh to AC Slow. irre-,\ the lllue Slin l key then the M-I.c . eoilfiRiini- 
lion key. Ihe the [ seroll key tv display .ICIl.tyil. killer ii iiiiiiiher siiuiller I him 400 and press I he i'A'/ key ). 

0. Set the AC Voltage Standard for an onipul of 3 V at 100 llz. Use the Test Recoid to record the 
3 V. lOfl II? full-scale reading. 

7. Set the AC Voltage Standard for an output of 3 V at 20 llz. Use the lest Record to record the 3 V, 
20 H?. full-scale reading. 

8. If any of the readings are heyond the limits specified in Table 4-23 and on the Test Record, the in- 
strument should be calibrated or repaired. Refer to Section V for calibration procedures. 



3457A 
I nput 


I nput 
Freq. 


3457A 

Range 


3457A 
Set Up 


90 day 
H igh 


. imi ts 

Lou 


300 mV 


20 kHz 


3 V 


ACF 


0.301510 V 


0.298490 V 


3 V 


20 kHz 


5 V 


ACF 


3.005320 V 


2.994680 V 


3 V 


100 Hz 


3 V 


ACS 


3.007420 V 


2.992580 V 


? V 


20 Hz 


3 V 


ACS 


3.017920 V 


2.982080 V 



Table 4-23. AC Frequency Response Test Limits 




DC Current Operational Verification Tests 
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Figure 4-14. DCI Operational Verification Test Connections 
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3457A 
I nput 


3457A 

Range 


3457A 
Set Up 


90 da> 

High 


’ timits 

Lou 


1 year 

High 


' ( imi ts 

Low 


Open 


3 mA 


OCI 


♦0.000104 mA 


-0.000104 mA 


♦0.000104 mA 


•0.000104 mA 


Open 


1 A 


DCI 


♦00.00604 mA 


-00.00604 mA 


♦00.00604 mA 


■00.00604 mA 


3 mA 


3 mA 


DCI 


3.000704 mA 


a. 999296 mA 


3.001304 mA 


2.998696 mA 


300 mA 


1 A 


DCI 


0.300814 A 


0.299186 A 


0.300844 A 


0.299156 A 



Table 4«24. DC Current Test Limits 



4-74. DC Current Function • Offset Test 

4-75. Equipment Required. This procedure does not require any test eqiiipment. 

1. Set the HP 3457A to the DC Current function (EXTI), 3 mA range, and the number of digits dis- 
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 3 mA and 1 A ranges. 

3. If either of the offset readings are beyond the limits specified in Table 4-24 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to Section V for calibration 
procedures. 

4-76. DC Current Function • Gain Test 

4-77. Equipment Required. A DC Current Source capable of providing currents of 3 mA and 300 mA 
(± .007%) is required for the following procedure. 

1. Set the DC Current Source for an output of 0 mA and connect it to the HP .34.^7A front panel I 
and LO input terminals. 

2. Set the HP 3457A to the 3 mA range and the number of digits displ.ayed (DIGITS DISP) to six. Set 
the DC Current Source to 3 mA. 

3. Use the Test Record to record the 3 mA full-scale current reading. 

4. Set the HP 3457A to the 1 A range and set the DC Current Source for an output of .300 mA. 

5. Use the Test Record to record the .300 mA reading. 

6. if either of the readings are beyond the limits specified in Table 4-24 and on the Test Record, the 
instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

7. Set the output of the DC Current Source to 0 and disconnect it from the HP 34.57A input 
terminals. 
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4-78. AC Current Function • Gain Test 

4-79. Equipment Required, An AC Current Source capable of providing a current of 300 mA (± ,1%) at a 
frequency of 1 KHr is required for the following lesl. 

!, Set the AC Current source for an output of 0 mA and connect it to the HP 3457A front panel 1 
and LO input terminals. 

2. Set the HP 3457A to Ihc 300 mA range and the number of digits displayed (DIGITS DISP) to six. 
Set the AC Current Source for an output of 300 niA at a frequency of I KHz, 

3. Use the Test Record to record the 300 mA full-scale reading. 

4. If the full-scale reading is beyond the limils specified on the Test Record (301.0300 mA - 298.9700 
mA), the instrument should be calibrated or repaired- Refer to Section V for calibration procedures. 

5. Reduce the output of the AC Current Source to 0 and disconnect it from the HP 3457A input 
terminals. 



2-Wire Ohms Operational Verification Tests 

4-80. 2-Wtre Ohms Function - Offset Test 

4-81. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Connect a low thermal short across the HP 3457A front panel HI and LO input terminals. 

2. Set the HP .3457A to the 2-Wire Ohms Function, 3 Kohm range and the number of digits displayed 
(DIGITS DISP) to six. 

3. Use the Test Record to record the offset readings for the 3 Kohm, 30 Kohm and 300 Kohm ranges. 
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Figure 4-16. 2-Wire Ohms Operational Verification Test Connections 



4. If any of the offset readings are beyond the limits specified in Table 4-25 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 



5 . Remove the short from the front panel input terminals. 



3457A 

Input 


3457A 

Range 


3457A 
Set Up 


90 day limits 


1 year limits 




3 Kohfn 


OHM 


0.000207 Kohm 


0.000207 Kohm 




30 Kohm 


OHM 


00.00027 Kohm 


00.00027 Kohm 


Short 


300 Kohm 


OHM 


000.0010 Kohm 


000.0010 Kohm 



Table 4-25. 2-Wire Ohms Offset Test Limits 



4-82. 2-Wire Ohms Function • Gain Test 

4-83. Equipment Required. Resistance Standards of 3 Koiims (± .001%). 30 Kolims (± ,001'Mi). and 
300 Kohms (± .001%) are required for this procedure. 

l.Set the HP 3457A to the 2-wire ohms function (OHM) and the number of digits displayed (DIGITS 
DISP) to six, 

2. Connect the Resistance Standard to the HP3457A front panel HI and LO input terminals. (The 
connecting wires should be as short as possible to reduce lead resistance). 

3. Use the Test Record to record the 3 Kohm. 30 Kohm and 300 Kohm full-scale readings. 

4. If any of the readings are beyond the limits specified in Table 4-26 and on the Test Record, the in- 
strument should be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove the Resistance standard from the HP 3457A front panel input terminals. 
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3457A 
1 nput 


3457A 

Range 


3657A 
Sot Up 


90 day 

High 


' 1 imi ts 

Low 


1 year 

H i gh 


1 imi ts 

Low 


3 Kotun 


3 Kohm 


OHM 


1 

3.000312 Kohm 


2.999688 Kohm 


5.000357 Kohm 


2.999643 Kohm 


30 Kohm 


30 Kohm 


OHM 


30.00132 Kohm 


29.99868 Kohm 


30.00177 Kohm 


29.99823 Kohm 


300 Kohm 


300 Kohm > 


OHM 


300.0130 Kohm 


299.9A70 Kohm 

1 


300.0160 Kohm 


299.9840 Kohm 



Table 4-26. 2-Wire Ohms Gain Test Limits 
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Figure 4-17. 4-Wire Ohms Operational Verification Test Connections 



4-84. 4-Wire Ohms Function - Offset Test 

4-85. Equipment Required. A low thermal short (copper wire) is leciuirecl for this procedure. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) and the number of digits displayed 
(DIGITS DISPUo six. 

2. Short the front panel input terminals of the I IP 3457A as shown in Figure 4- 1 7. 

3. Use the Test Record to record the offset readings of the 3 Kohm, 30 Kohni and 300 Kohm ranges. 

4. If any of the offset readings are beyond the limits specified in Table 4-27 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove tlie sliort from the front panel input terminals. 
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3457a 
1 nput 


3457A 

Range 


~l 

3457a 
S et Up 


“1 

90 day limits 


1 year limits 


Short 


3 Kohm 


OHMF 


0.000007 Kohm 


0.000007 Kohm 


Short 


30 Kohm 


OHHF 


00.00007 Kohm 


00.00007 Kohm 


Short 


300 Kohm 


OHMF 


000.0008 Kohm 


000.0008 Kohm 



Table 4-27. 4-Wire Ohms Offset Test Limits 




4-86. 4-Wire Ohms Function - Gain Test 

4-87. Equipment Required. Resistance Slanilnrds of 3 Kohms (± .OOlKi), 30 Kohms (± ,001'M>) and 
300 Kohms (i ,001%) are rei|iiired for this procedure. 

t. Set the HP 3457A to the 4-Wire ohms function (OHMF) and the number of digits displayed (DIGITS 
DISP) to six. 

2 . Connect the appropriate Resistance Standard to the IIP 3457A front panel input terminals as shown 
in Figure 4-18. 

3. Use the Test Record to record the resistance readings for the 3 Kohm, 30 Kohm and 300 Kohm 
ranges. 

4. If any of the readings are beyond the limits specified in Table 4-28 and on the Test Record, the in- 
strument should be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove the Resistance Standard from tlie HP .3457A front |wncl input terminals. 
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3457A 

Input 


3457A 

Range 


3457A 
Set Up 


90 day 

High 


limits 

Low 


1 year 

High 


1 imi ts 

Low 


3 ICohm 


3 Kohtn 


OHMF 


3.000112 Kohm 


2.999888 Kohm 


3.000157 Kohm 


2.999843 Kohtn 


30 Kohrr 


30 Kohtn 


OHNF 


30.00112 Kohm 


29.99888 Kohm 


30.00157 Kohm 


29.99844 Kohm 


300 KohfT 


300 Kohtn 


OHHF 


300.0128 Kohm 


299.9872 Kohm 


300.0158 Kohm 


299.9842 Kohm 



Table 4-28. 4-Wire Ohms Gain Test Limits 




Frequency Counter Operational Verification Tests 





4-88. Frequency Counter - Accuracy Test 

4-89. Equipment Required. A Fre<|iieticy Source capable of providing a 20 Hz (± .Ol'Ki) and a I MHz 
(± .OO-Tfo) sine-wave signal is retiiiired for this procedure 

1. Set the HP 3457A to the Fretiuency Fimclion (FREQ). 

2. Set the Frequency Standard for a I volt, 20 Hz sine-wave output signal and conned it to the HI 
and LO input terminals of the HP 3457A. 

3. Use the Test Record to record the frequency readings at 20 Hz and I MHz. 

4. If either of the readings are beyond the limits specified, the instrument should be calibrated. 
Refer to Section V of this manual for calibration procedures. 
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Figure 4-20. Standard Instrument Rear Input Test Connections 



4-90. Preliminary Steps 

1, Short the Rear Input HI and LO terminals and the fl Sense HI and LO terminals as shown in 
Figure 4-9, 

2. Select the Rear Terminal Input. (Press the TERM configuration key, enter the number 2 and press 
the ENT key. 



4-91. DC Voltage Function - Rear Terminal Offset Test 

4-92. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Test the HP 3457A input offset on the .30 V. ^ V and 300 mV ranges and record the reading of 
each range on the Test Record provided at the end of this section. Begin with the .30 V range to allow 
any thermal voltages which might affect the readings on the lower ranges to dissipate. 

3. If any of the offset readings are beyond the limits sixK:ified in Table 4-29 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration piocedines. 



3657A 
I nput 


3457A 

Range 


3457A 
Set Up 


90 day 

High 


limits 

Low 


1 year 

High 


limits 

Low 


Short 


30 V 


DCV 


■t oo.oooao V 


- 00.00020 V 


+ 00.00020 V 


- 00.00020 V 


Short 


3 V 


DCV 


+ 0.000007 V 


- 0.000007 V 


+ 0.000007 V 


- 0.000007 V 


Short 


300 mV 


DCV 


+000.0040 mV 


'000.0040 mV 


+000.0040 mV 


•000.0040 mV 



Table 4-29. DC Voltage Offset Test Limits (Rear Terminals) 
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4-93. DC Current Function - Rear Terminal Offset Test 

4*94. Equipment Required. This procedure does not require any test equipment. 

1. Set the HP 3457A to the DC Current function (DCfX 3 mA range, and the number of digits dis- 
played (DIGITS DISP) to six. 

2 . Use the Test Record to record the current offset readings on the 3 niA and 1 A ranges. 

3. If any of the offset readings are beyond the limits specified in fable 4-30 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 



3457A 
I nput 


3457A 

Range 


3A57A 
Set Up 


90 day 

H i gh 


1 ini ts 

Low 


1 year 

H i gh 


limits 

Low 








-»0. 000104 IDA 
•»00. 00104 mA 


-0.000104 mA 
■00.00104 mA 


♦0.000104 mA 
♦00.00104 mA 


•0.000104 mA 
•00.00104 mA 



Table 4-30. DC Current Offset Test Limits (Rear Terminals) 



4-95. 2-Wire Ohms Function - Rear Terminal Offset Test 

4-96. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Set tlie HP 3457A to the 2-Wire Ohms Function, 3 Kohm range and the number of digits displayed 
(DIGITS DISP) to six. 

2 . Use the Test Record to record the offset readings for the 3 Kohm, 30 Kohm and .300 Kohm ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-31 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 





3457A 

Range 




90 day limits 


1 year limits 




3 Kohm 


OHM 


0.000207 Kohm 


0.000207 Kohm 




30 Kohm 


OHM 


00.00027 Kohm 


00.00027 Kohm 


Short 


300 Kohm 


OHM 


000.0010 Kohm 


000.0010 Kohm 



Table 4-31. 2-Wire Ohms Offset Test Limits (Rear Terminals) 



4-97. 4-Wire Ohms Function - Offset Test 

4-98. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) and the number of digits displayed 
(DIGITS DISP) to six. 



















Operational Verificalion Tests 



3457A 



Rear Input Operational Verification Tests (Standard Instrument) Cont’d 

2. Use the Test Record to record tlie offset readings of the 3 Kohm, 30 Kohm and 300 Kohm ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-32 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 



3A57A 
I nput 


3457A 

Range 


3457A 
Set Up 


90 day limits 


1 year limits 


Short 




OHHF 


0.000007 Kohm 


0.000007 Kohm 


Short 




OHHf 


00.00007 Kohm 


00.00007 Kohm 


Short 




OHMF 


000.0008 Kohm 


000.0008 Kohm 



Table 4-32. 4-Wire Ohms Offset Test Limits (Rear Terminals) 
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SHORTING WIRES 




Figure 4-21. HP 44491A Terminal Block Assembly Connections 
4-99. Preliminary Steps 

1. Connect shorting wires to the channel 10 inputs of the Terminal Block assembly as shown in 
Figure 4-21. 

2. Select the Scanner Input. (Press the TERM configuration key, enter the number 2 and press the ENT 
key). 



NOTE 



4-34 



The 4449IA Relay Assembly am! the 3457A Miillimvier must have been ealihraled 
as a unit tor these tests to apply. Calibration procedures are provided in Section V 
o/ this manual. 
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4-100. DC Voltage Function - 44491A Offset Test 

4-101. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

1. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key. enter the number 0 and press the ENT key). 

3. Test the HP 3457A input offset on the 30 V, 3 V and 300 mV ranges and record the rending of 
each range on the Test Record provided at the end of this section. Begin with the 30 V range to allow 
any thermal voltages which might affect the readings on (he lower ranges to dissipate. 

4. If any of the offset readings are beyond the limits specified in Table 4-33 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 



3657A 

Input 


3457A 

Range 


3457A 
Set Up 


Test 

High 


Limits 

Lou 


Short 


30 V 


OCV 


* 00.00020 V 


- 00.00020 V 


Short 


3 V 


DCV 


* 0.000010 V 


- 0.000010 V 


Short 


300 mV 


DCV 


♦000.0070 mV 


•000.0070 mV 



Table 4-33. DC Voltage Offset Test Limits (44491 A) 



4-102. 2-Wire Ohms Function - 44491A Offset Test Limits 

4-103. Equipment Required. Low thermal (copi>er) shorting wires are required for this procedure. 

1. Set the HP 3457A to the 2-Wire Ohms Function. 3 Rohm range. Set the offset compensation 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key. enter the number 0 and press the ENT key). 

3. Use the Test Record to record the offset reading for the 3 Kohm range. 

4. Test the ohms offset on channels 0 through 7 with the instrument set to the 3 Kohm range. Record 
the reading of each channel on the Test Record provided at the end of this section. 

5. If any of the offset readings are beyond ± 0.002207 KOhms. the instrument should be calibrated or 
repaired. Refer to Section V for calibration procedures. 

4-104. 4-Wire Ohms Function • 44491A Offset Test Limits 

4-105. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 



1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF). Set the offset compensation (OFFSET 
COMP) on, and the number of digits displayed (DIGITS DISP) to six. 
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2. Close channel lO. (Press the CHAN configuration key, enter the number 10 and press the ENT key). 

3. Use the Test Record to record the offset reading of the 3 Kohm range. 

4. If any of the offset reading is beyond i 0.000010 KOhm, the instrument should be calibrated or 
repaired. Refer to Section V for calibration procedures. 

4*106. DC Current Function • 44491A Offset Test Limits 

4-107. Equipment Required. This procedure does not require any test equipment. 

1. Set the HP 3457A to the DC Current function (DCI), 3 mA range, and the number of digits dis- 
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 3 mA and 1 A ranges. 

3. If either of the offset readings are beyond the limits specified in Table 4-34 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to Section V for calibration 
procedures. 



3457A 


3457A 


3457A 


Test 


L imi ts 


1 nput 


Range 


Set Up 


High 


Low 


Open 


3 mA 


OCI 


«0. 000104 mA 


•0.000104 mA 


Open 


30 mA 


oct 


«00. 00104 mA 


-00.00104 mA 



Table 4-34. DC Current Offset Test Limits (44491A) 
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Figure 4*22. HP 44492A Terminal Block Assembly Connections 
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Rear Input Operational Verification Tests 
(44492A 10 Channel Multiplex Assy) 

4-106. Preliminary Steps 

1. Connect a shorting wire to the ch.mnel 0 inputs of the Terminal Block assembly as shown in 
Figure 4-22. 

2. Select the Scanner Input. (Press the TERM configuration key, enter the number 2 and press the ENT 
key). 



NOTE 



4449 2A MiiflipU'xer Asxemhly and the 34 57 A Miiltimcier tmi.u have been 
calibrated as a unit lor these tests to apply. Calibration procedures are provided in 
Section V of this manual. 



4-109. DC Voltage Function - 44492A Offset Test 

4-110. Equipment Required. A low thermal (copper) shorting wire is required for this procedure. 

1, Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Test the HP 3457A input offset on the 300 mV range and record the reading on the Test Record 
provided at the end of this section. 

4, If the offset reading is beyond ± 000.0070 mV. the instrument should be calibrated or repaired. 
Refer to Section V for calibration procedures. 

4-111. 2-Wire Ohms Function • 44492A Offset Test Limits 

4-112. Equipment Required. A low thermal (copper) shorting wire is required for this procedure. 

1. Set the HP 3457A to the 2-Wire Ohms Function, 3 Kohm range. Set the offset compenstition 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Use the Test Record to record the offset reading for the 3 Kohm range. 

4. Test the ohms offset on channels 0 through 9 with the instrument set to the 3 Kohm range. Record 
the reading of each channel on the Test Record provided at the end of this section, 

5. If any of the offset readings are beyond ± 0.004210 KOhm. the instrument should be calibrated or 
repaired. Refer to Section V for calibration procedures. 




PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 

Digital Mutimeter 

Serial Number 



nput to 
3457A 


Set-Up and 
Configuration 




High 

Limit 




OFfSET TEST 








Short 


300 V Range 


♦ 


000.0007 


V 


Short 


30 V flange 


* 


00.00020 


V 


Short 


3 V flange 


* 


0.000007 


V 


Short 


300 mV Range 


* 


000.0040 


mV 


Short 


30 mV Range 




00.00385 


mV 


GAIN TEST 








30 mV 


30 mV Range 


♦ 


30.00505 


mV 


300 mV 


300 mV Range 


•F 


500.0115 


mV 


3 V 


3 V Range 


* 


3.000058 


V 


30 V 


30 V Range 


* 


30.00125 


V 


300 V 


300 V Range 


* 


300.0157 


V 


LINEARITY TEST 








3 V 


3 V Range 


* 


3.000058 


V 


2 V 


3 V Range 


•F 


2.000041 


V 


1 V 


3 V Range 


+ 


1.000024 


V 


1 V 


3 V Range 


• 


0.999976 


V 


2 V 


3 V Range 


• 


1.999959 


V 


3 V 


3 V Range 


- 


2.999942 


V 



DC VOLTAGE TEST 
gh Reading 



Test Performed by 

Date 

Reference Temperature_ 



• 000.0007 V 

■ 00.00020 V 

• 0.000007 V 

■ 000.0040 mV 

• 00.00385 mV 

♦ 29.99495 mV 

* 299.9885 mV 

♦ 2.999942 V 

♦ 29.99875 V 

♦ 299.9843 V 

♦ 2.999942 V 

* 1 .999959 V 

* 0.999976 V 

• 1.000024 V 

• 2.000041 V 
- 3.000058 V 



Test Test 

Pass fail 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



HewletC 

Digital 

Serial 

Step# 


-Packard Model 3457A 
Hut i meter 
ilutTiber 

Input to Set-Up and 

3457a Configuration 


AC VOLTAGE TEST 

High Reading 

Limit 


Test Performed bv 
Date 

Reference Temperature 

LoM Test 

Limit Pass 


Test 

Fail 


1 


Set the 3457A to the AC Voltage Function and run the AUIO-CAL 


2 routine. 








GAIN TEST 












2 


30mV,1KHz 


30 mVAC Range 


30.05020 mV 


29.94980 mV 


— 




3 


300mV,1KHz 


300 ntVAC Range 


300.5020 mV 


299.4980 mV 





. 


4 


1V,UHz 


3 VAC Range 


1.002420 V 


0.997580 V 






5 


2V,lKHz 


3 VAC Range 


2.003720 V _ _ 


1.996280 V 






6 


3V,1KHz 


3 VAC Range 


3.005100 V 


2.994900 V 




. 


7 


30V, IKHZ 


30 VAC Range 


30.05020 V _ 


29.94980 V 




. . 


Q 


300V, IKHZ 


300 VAC Range 


300.6820 V 


299.3180 V 






9 


30V, IKHZ 


300 VAC Range 


030.1690 V 


029.8310 V 







10 


3V,1KHZ 


30 VAC Range 


03.01510 V 


02.98490 V 






11 


300mV,lKHZ 


3 VAC Range 


0.301510 V 


0.298490 V 






12 


30inV.lKHz 


300 mVAC Range 


030.1510 mV 


029.8490 mV 


— 




13 


Set the 3457A to AC Fast Response (AC6AND > 400) 










FREQUENCY RESPONSE TEST 










U 


30mV, IHHz 


300 mVAC Range 


039.6880 mV 


020.3120 mV 





- . 


15 


30inV,300KHz 


300 mVAC Range 


031.9180 mV 


028.0820 mV 





... 


16 


30mV, lOOKHz 


300 mVAC Range 


030.4080 mV 


029.5920 mV 






17 


30mV,20KHz 


300 mVAC Range 


030.1510 mV 


029.8490 mV 






18 


30riV,6.5KHz 


300 mVAC Range 


030.1510 mV 


029.8490 mV 


— — 




19 


30mV, 400Hz 


300 mVAC Range 


030.1510 mV 


029.8490 mV 




— 






2 




PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 

Digital Hutinieter 

Serial Number 

AC VOLTAGE 

Step# Input to Set-Up and High 

3457A Configuration Limit 



fREQUENCY RESPONSE TEST (Cont'd) 



20 


300rrV, IHHt 


300 mVAC Range 


337.1200 


mV 


21 


300mV,300KH2 


300 mVAC Range 


310.4500 


mV 


22 


300mV, lOOKHz 


300 mVAC Range 


302.1900 


tnV 


23 


300mV,20KHz 


300 mVAC Range 


300.5320 


mV 


24 


300mV,6.5KHz 


300 mVAC Range 


300.5320 


niV 


25 


300mV, 400Hz 


300 niVAC Range 


300.5320 


mV 


26 


300mV, 1MHz 


3 VAC Range 


0.396880 


V 


27 


300mV,300KHz 


3 VAC Range 


0.319180 


V 


28 


300nV,100KHz 


3 VAC Range 


0.304080 


V 


29 


300tnV,20KHz 


3 VAC Range 


0.301510 


V 


30 


300rrV,6.5l!;Hz 


3 VAC Range 


0.301510 


V 


31 


300mV, 400Hz 


3 VAC Range 


0.301510 


V 


32 


3V, 1MHz 


3 VAC Range 


3.371200 


V 


33 


3V,300KHZ 


3 VAC Range 


3.104500 


V 


34 


3V. lOOKHz 


3 VAC Range 


3.021900 


V 


35 


3V,20KHZ 


3 VAC Range 


3.005320 


V 


36 


3V,6.5KHz 


3 VAC Range 


3.005320 


V 


37 


3V, 400Hz 


3 VAC Range 


3.005320 


V 



Test Performed by 

Date 

Reference Temperature 

TEST (Cont'd) 

Reading Low Test Test 

Limit Pass Fail 



262.0800 mV 
289.5500 mV 
297.8100 mV 

299.4680 mV 

299.4680 mV 

299.4680 mV 

0.203120 V 
0.280820 V 
0.295920 V 
0.298490 V 
0.298490 V 
0.298490 V 

2.628800 V 
2.895500 V 
2.978100 V 

2.994680 V 

2.994680 V 

2.994680 V 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett 


•Packard Mode 


3457A 








Test Performed 


by 




Digital 


Hutiraeter 










Date 






Serial 


Number 










Reference T einperature 










AC VOLTAGE TEST (Cont'd) 








Step# 


Input to 


Set-Up and 


High 




Readi ng 


Low 


Test 


Test 




3457A 


Conf i gurat ion 


Limit 






Limi t 


Pass 


Fai 1 




FREOUENCr RESPONSE TEST (Cont'd) 












37 


Set the 3457A to AC Slow Response (ACBAND < 


400) 










38 


3V, 100Hz 


3 VAC Range 


3.008800 V 






2.991200 V 






39 


3V,45HZ 


3 VAC Range 


3.026800 V 






2.973200 V 






40 


3V,20Hz 


3 VAC Range 


3.026800 V 






2.973200 V 






41 


300tnV, 100Hz 


300 mVAC Range 


300.8800 mV 






299.1200 mV 






42 


300mV,45Hz 


300 mVAC Range 


302.6800 mV 






297.3200 mV 






43 


300mV,20Hz 


300 mVAC Range 


302.6800 mV 






297.3200 mV 






























FREOUENCY 


TEST 










Step# 


Input to 


Set-Up and 


High 




Reading 


Low 


Test 


Test 




3457A 


Configuration 


Limi t 






Limit 


Pass 


Fai 1 


1 


lV,20Hz 


3 VAC Range 


20.01000 Hz 






19.99000 Hz 






2 


IV, IHHz 


3 VAC Range 


1.000100 MHz 






0.999900 HHz 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 

Digital Mutimeter 

Serial Number 



Input to 
3457A 


Set-Up and 
Configuration 




High 

Limit 




OFFSET TEST 








Open 


300 uADCI Range 


•f 


000.0104 


uA 


Open 


3 mAOCI Range 


* 


0.000104 


mA 


Open 


30 mADCI Range 


♦ 


00.00104 


mA 


Open 


300 mAOCI Range 


♦ 


000.0204 


mA 


Open 


1 ADCI Range 


+ 


0.000604 


A 


GAIN TEST 








300 uA 


300 uADCl Range 




300.0704 


uA 


3 mA 


3 mAOCI Range 




3.000704 


mA 


30 mA 


30 mAOCI Range 




30.00704 


ma 


300 mA 


300 mAOCI Range 




300.2304 


mA 


1 A 


1 ADCI Range 




1.001304 


A 



DC CURRENT TEST 
gh Reading 



Test Performed by 

Date 

Reference Temperature_ 



000.0104 uA 
0.000104 mA 
00.00104 mA 
000.0204 mA 
0.000604 A 

299.9296 uA 
2.999296 mA 
29.99296 mA 
299.7696 mA 
0.998696 A 



Step# Input to Set-Up and 

3457A Configuration 



AC CURRENT TEST 



Reading 



Test Test 

Pass Fail 



GAIN TEST 

30 mA 30 mAACl Range 30.10300 mA 
300 mA 300 mAACl Range 301.0300 mA 
1 A 1 AACI Range 1.005300 A 



29.69700 mA 
298.9700 mA 
0.994700 A 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



HeMlett-Packard Modal 3457A 

Digital Mutimeter 

Serial Number 

2-WIXE 

Step# Input to Set-Up and High 

3457A Configuration Limit 



Test Performed by 

Date 

Reference Temperature 

OHMS TEST 

Reading low Test Test 

Limit Pass Fail 





OFFSET TEST 




1 


Short 


30 Ohm Range 


* 00.20335 


2 


Short 


300 Ohm Range 


* 000.2035 


3 


Short 


3 KOhm Range 


* 0.000207 


4 


Short 


30 KOhm Range 


+ 00.00027 


5 


Short 


300 KOhm Range 


4^ 000.0010 


6 


Short 


3 MOhm Range 


* 0.000014 


7 


Short 


30 MOhm Range 


* 00.00083 




GAIN TEST 






8 


30 Ohm 


30 Ohm Range 


30.20530 


9 


300 Ohm 


300 Ohm Range 


300.2170 


10 


3 KOhm 


3 KOhm Range 


3.000312 


11 


30 KOhm 


30 KOhm Range 


30.00132 


12 


300 KOhm 


300 KOhm Range 


300.0130 


13 


3 MOhm 


3 MOhm Range 


3.000179 


14 


30 MOhm 


30 MOhm Range 


30.00833 



ohm 


- 00.20335 ohm 


ohm 


• 000.2035 ohm 


KOhm 


- 0.000207 Kohm 


Kohm 


- 00.00027 Kohm 


Kohm 


- 000.0010 Kohm 


Kohm 


• 0.000014 Mohm 


Mohm 


■ 00.00083 Mohm 


ohm 


29.79470 ohm 


ohm 


299.7830 ohm 


Kohm 


2.999688 Kohm 


Kohm 


29.99668 Kohm 


Kohm 


299.9870 Kohm 


Mohm 


2.999821 Mohm 


Mohm 


29.99167 Mohm 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 

Digital Mutimeter 

Serial Number 



Test Performed by 

Date 

Reference Temperature 



Step# Input to 
3457A 



4-UIRE OHMS TEST 

Set-Up and High Reading 

Configuration Limit 



Low Test 

Limit Pass 





OFFSET TEST 






1 


Short 


30 Ohm Range 


♦ 


00.00335 


2 


Short 


300 Ohm Range 


♦ 


000.0035 


3 


Short 


3 KOhm Range 


* 


0.000007 


4 


Short 


30 KOhm Range 




00.00007 


5 


Short 


300 KOhm Range 


♦ 


000.0008 


6 


Short 


3 MOhm Range 


♦ 


0.000014 


7 


Short 


30 MOhm Range 


♦ 


00.00083 




GAIN TEST 








8 


30 Ohm 


30 Ohm Range 




30.00530 


9 


300 Ohm 


300 Ohm Range 




300.0170 


10 


3 KOhm 


3 KOhm Range 




3.000112 


11 


30 KOhm 


30 KOhm Range 




30.00112 


12 


300 KOhm 


300 KOhm Range 




300.0128 


13 


3 MOhm 


3 MOhm Range 




3.000179 


14 


30 MOhm 


30 MOhm Range 




30.00833 



ohm 


• 00.00335 ohm 


ohm 


- 000.0035 ohm 


Kohm 


■ 0.000007 Kohm 


Kohm 


- 00.00007 Kohm 


Kohm 


- 000.0008 Kohm 


Mohm 


- 0.000014 Mohm 


Mohm 


- 00.00063 Mohm 


ohm 


29.99470 ohm 


ohm 


299.9830 ohm 


Kohm 


2.999888 Kohm 


Kohm 


29.99868 Kohm 


Kohm 


299.9872 Kohm 


Mohm 


2.999821 Mohm 


Mohm 


29.99167 Mohm 



Test 
Fa i I 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett 


•Packard Model 3457A 








Test Performed 


by 




Digital 


Mutimeter 










Date 






Serial 


iufliber 










Reference Temperature 








REAR INPUT TESTS (STANDARD INSTRUMENT) 








Step# 


Input to 
345 7A 


Set-Up and 
Configuration 


High 

Limit 


Reading 




Low 

Limit 


Test 

Pass 


Test 
Fai 1 




DC VOLTAGE OFFSET TEST (Rear Terminals} 












1 


Short 


300 V Range 


* 000.0007 V 






• 000.0007 V 






2 


Short 


30 V Range 


* 00.00020 V 






- 00.00020 V 






3 


Short 


3 V Range 


* 0.000007 V 






- 0.000007 V 






4 


Short 


300 fflV Range 


* 000.0040 mV 






- 000.0040 mV 






5 


Short 


30 mV Range 


* 00.00365 mV 






• 00.00385 mV 








DC CURRENT OFFSET TEST (Rear Terminals) 












6 


Open 


300 uADCI Range 


4 000.0104 uA 






- 000.0104 uA 






7 


Open 


3 mADCI Range 


4 0.000104 mA 






- 0.000104 mA 






8 


Open 


30 mADCI Range 


4 00.00104 mA 






- 00.00104 mA 






9 


Open 


300 mADCI Range 


4 000.0204 mA 






■ 000.0204 mA 






10 


Open 


3 ADCI Range 


4 0.000604 A 






■ 0.000604 A 








2-WIRE 


OHMS OFFSET TEST 


(Rear Terminals) 












11 


Short 


30 Ohm Range 


4 00.20335 ohm 




, 


00.20335 ohm 






12 


Short 


300 Ohm Range 


4 000.2035 ohm 






000.2035 ohm 






13 


Short 


3 KOhm Range 


4 0.000207 Kohm 






0.000207 Kohm 






U 


Short 


30 KOhm Range 


4 00.00027 Kohm 






00.00027 Kohm 






15 


Short 


300 KOhm Range 


4 000.0010 Kohm 






000.0010 Kohm 






16 


Short 


3 MOhm Range 


4 0.000014 Hohm 






0.000014 Mohm 






17 


Short 


30 MOhm Range 


4 00.00083 Mohm 






00.00083 Mohm 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 


3457A 






Test Performed by 








Date 




Digital Mutimeter 
Serial Number 










Reference Temperature 






REAR 


INPUT TESTS 


(STANDARD INSTRUMENT) 






Step# Input to 


Set-Up and 


H gh 


Read! ng 


Low Test 


Test 


3457A 


Configuration 


Limit 




Limit Pass 


Fail 



A-WIRE OHMS OFFSET TEST (Rear Terminals) 



18 


Short 


30 Ohm Range 


♦ 


00.0033S 


ohm 


- 00.00335 


ohm 


19 


Short 


300 Ohm Range 




000.0035 


ohm 


- 000.0035 


ohm 


20 


Short 


3 KOhm Range 


♦ 


0.000007 


Kohm 


• 0.000007 


Kohm 


21 


Short 


30 KOhm Range 


♦ 


00.00007 


Kohm 


• 00.00007 


Kohm 


22 


Short 


300 KOhm Range 


* 


000.0008 


Kohm 


• 000.0008 


Kohm 


23 


Short 


3 MOhm Range 


* 


0.000014 


Hohm 


• 0.000014 


Mohm 


24 


Short 


30 HOhm Range 


* 


00.00083 


Hohm 


■ 00.00083 


Hohm 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 










Test Performed by 




Digital Mutimeter 
Serial Nurrber 










Date 

Reference T empe nature 








REAR INPUT TESTS <44491A 


General 


Purpose Relay 


Assy) 




StepH 


3457 


Set-Up and 




High 




Reading 


Low Test 


Test 




Input 


Configuration 




Limit 






Limit Pass 


Fai 1 




DC VOLTAGE OFFSET TEST (44491A) 














1 


Short 


300 V Rng (Chan 0) 


♦ 


000.0007 


V 




• 000.0007 V 




2 


Short 


30 V Rng (Chan 0> 




00.00020 


V 




■ 00.00020 V 




3 


Short 


3 V Rng (Chan 0} 


* 


0.000010 


V 




■ 0.000010 V 




4 


Short 


300 mV Rng (Chan 0> 


4 


000.0070 


mV 




- 000.0070 mV 




5 


Short 


30 mV Rng (Chan 0} 


4 


00.00685 


mV 




- 00.00685 mV 




6 


Short 


30 mV Rng (Chan 1 ) 


4 


00.00685 


mV 




• 00.00685 mV 




7 


Short 


30 mV Rng (Chan 2) 


4 


00.00685 


mv 




• 00.00685 mV 




8 


Short 


30 tnV Rng (Chen 3) 


4 


00.00685 


mV 




- 00.00685 mV 




9 


Short 


30 mV Rng (Chan 4) 


4 


00.00685 


mV 




• 00.00685 mV 




10 


Short 


30 mV Rng (Chen 5) 


4 


00.00685 


mV 




- 00.00665 mV 




11 


Short 


30 mV Rng (Chan 6} 


4 


00.00685 


mV 




- 00.00685 mV 




12 


Short 


30 mV Rng (Chan 7) 


4 


00.00685 


mV 




- 00.00685 mV 






2-UIRE 


OHMS OFFSET TEST (44491A) 












13 


Short 


30 MOhm Rng (Chan 0) 


4 


00.00086 


MOhm 




• 00.00086 MOhm 




14 


Short 


3 MOhm Rng (Chan 0) 


4 


0.000019 


MOhm 




• 0.000019 MOhm 




15 


Short 


300 KOhm Rng (Chan 0) 


4 


000.0033 


KOhm 




- 000.0033 KOhm 




16 


Short 


30 KOhm Rng (Chan 0) 


4 


00.00230 


KOhm 




• 00.00230 KOhm 




17 


Short 


3 KOhm Rng (Chan 0} 


4 


0.002210 


KOhm 




■ 0.002210 KOhm 




18 


Short 


300 Ohm Rng (Chan 0} 


4 


002.2065 


Ohm 




- 002.2065 Ohm 




19 


Short 


30 Ohm Rng (Chan 0) 


4 


02.20635 


Ohm 




- 02.20635 Ohm 
























10 





4 



PERFORMANCE TEST CARD 
go DAY LIMITS 



Hewlett-Packard Model 34S7A 

Digital Mutimeter 

Serial Number 



Test Performed by 

Date 

Reference Temperature_ 



Step# 3457 
I nput 



Set-Up end 
Configuration 



REAR INPUT TESTS (44491A General Purpose Relay Assy) 

Reading 



High 
Limi t 



Low 

Limit 



Test 

Pass 



Test 
Fai I 



20 


Short 


30 Ohm fing (Chan 1) 


4 


02.20635 


Ohm 


- 02.20635 


Ohm 


21 


Short 


30 Ohm Rng (Chan 2) 


4 


02.20635 


Ohm 


- 02.20635 


Ohm 


22 


Short 


30 Ohm Rng (Chan 3) 


4 


02.20635 


Ohm 


- 02.20635 


Ohm 


23 


Short 


30 Ohm Rng (Chan 4} 


4 


02.20635 


Ohm 


• 02.20635 


Ohm 


24 


Short 


30 Ohm Rng (Chen 5) 


4 


02.20635 


Ohm 


■ 02.20635 


Ohm 


25 


Short 


30 Ohm Rng (Chan 6) 


4 


02.20635 


Ohm 


• 02.20635 


Ohm 


26 


Short 


30 Ohm Rng (Chan 7) 


4 


02.20635 


Ohm 


- 02.20635 


Ohm 




4-WIRE 


OHMS OFFSET TEST (44491A) 










27 


Short 


30 Ohm Rng (Chan 10) 


4 


00.00635 


Ohm 


- 00.00635 


Ohm 


26 


Short 


300 Ohm Rng (Chan 10) 


4 


000.0065 


Ohm 


■ 000.0065 


Ohm 


29 


Short 


3 KOhm Rng (Chan 10) 


4 


0.000010 


KOhm 


• 0.000010 


KOhm 


30 


Short 


30 KOhm Rng (Chan 10) 


4 


00.00010 


KOhm 


- 00.00010 


KOhm 


31 


Short 


300 KOhm Rng (Chan 10) 


4 


000.0011 


KOhm 


• 000.0011 


KOhm 


32 


Short 


3 MOhm Rng (Chan 10) 


4 


0.000017 


MOhm 


• 0.000017 


MOhm 


33 


Short 


30 MOhm Rng (Chan 10) 


4 


00.00086 


MOhm 


• 00.00066 


KOhm 



DC CURRENT OFFSET TEST (44491A) 



34 


Open 


300 uA Range 


* 000.0104 uA 


35 


Open 


3 mA Range 


0.000104 mA 


36 


Open 


30 mA Range 


+ 00.00104 mA 


37 


Open 


300 mA Range 


* 000.0204 mA 


36 


Open 


3 A Range 


* 0.000604 A 



• 000.0104 uA 

- 0.000104 mA 

- 00.00104 fl)A 
■ 000.0204 mA 

• 0.000604 A 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 
Digital Mutimeter 
Serial Number 

REAR INPUT TESTS (44692A 10 Channel Multiplex 

Step# 3457 Set-Up and High Reading 

Input Configuration Limit 


Test Performed bv 
Date 

Reference Temperature 
Assy) 

Low Test 

Limit Pass 


Test 
Fai 1 




DC VOLTAGE OffSET TEST (44492A) 










1 


Short 


300 V Rng <Chen 0) 


♦ 000.0007 V 


- 000.0007 


V 




2 


Short 


30 V Rng (Chan 0) 


♦ 00.00020 V 


- 00.00020 


V 




3 


Short 


3 V Rng (Chan 0} 


+ 0.000010 V 


- 0.000010 


V 




4 


Short 


300 mV Rng (Chan 0) 


+ 000.0070 mV 


- 000.0070 


mV 




5 


Short 


300 mV Rng (Chen 1) 


* 000.0070 mV 


- 000.0070 


mV 




6 


Short 


300 mV Rng (Chao 2) 


-r 000.0070 fflV 


- 000.0070 


mV 




7 


Short 


300 mV Rng (Chan 3} 


♦ 000.0070 mV 


• 000.0070 


mV 


— 


8 


Short 


300 mV Rng (Chan 4) 


+ 000.0070 mV 


- 000.0070 


mV 


— 


9 


Short 


300 mV Rng (Chan S> 


* 000.0070 mV 


- 000.0070 


mV 




10 


Short 


300 mV Rng (Chan 6} 


♦ 000.0070 mV 


- 000.0070 


mV 


— 


11 


Short 


300 mV Rng (Chan 7) 


♦ 000.0070 mV 


- 000.0070 


mV 


— 


12 


Short 


300 mV Rng (Chan 8) 


* 000.0070 mV 


• 000.0070 


mV 




13 


Short 


300 mV Rng (Chan 9) 


♦ 000.0070 mV 


• 000.0070 


mV 






2-WlRE OHMS OFFSET TEST (44492A) 








14 


Short 


30 MOhm Rng (Chan 0) 


* 00.00086 KOhm 


• 00.00066 


KOhm 




15 


Short 


3 MOhm Rng (Chan 0) 


+ 0.000021 MOhm 


• 0.000021 


MOhm 




16 


Short 


300 KOhm Rng (Chen 0) 


* 000.0033 KOhm 


• 000.0033 


KOhm 




17 


Short 


30 KOhm Rng (Chan 0) 


* 00.00230 KOhm 


- 00.00230 


KOhm 




18 


Short 


3 KOhm Rng (Chan 0) 


+ 0.007210 KOhm 


- 0.002210 


KOhm 




19 


Short 


300 Ohm Rng (Chan 0) 


* 004.2065 Ohm 


- 004.2065 


Ohm 




20 


Short 


300 Ohm Rng (Chan 1) 


+ 004.2065 Ohm 


- 004.2065 


Ohm 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 



Hewlett-Packard Model 3457A 








Test Performed bv 




Digital Hutirneter 
Serial Number 








Date 

Reference T emperat ure 








REAR INPUT TESTS <44492A 


10 Channel Multiplex 


Assy) 




Step«< 


34S7 


Set-Up end 




High 


Reading 


Low Test 


Test 




Input 


Conf igurat ion 




Limi t 




Limit Pass 


Fai 1 




2-UlRE 


OHMS OFFSET TEST (44492A) COHT'D 








21 


Short 


300 Ohm Rng (Chan 


2) 


« 004.2065 


Ohm 


- 004.2065 Ohm 




22 


Short 


300 Ohm Rng (Chan 


3) 


* 004.2065 


Ohm 


- 004.2065 Ohm 




23 


Short 


300 Ohm Rng (Chen 


4) 


* 004.2065 


Ohm 


- 004.2065 Ohm 




24 


Short 


300 Ohm Rng (Chan 


5) 


* 004.2065 


Ohm 


- 004.2065 Ohm 




25 


Short 


300 Ohm Rng (Chan 


6) 


* 004.2065 


Ohm 


- 004.2065 Ohm 




26 


Short 


300 Ohm Rng (Chan 


7) 


004.2065 


Ohm 


• 004.2065 Ohm 




27 


Short 


300 Ohm Rng (Chan 


8) 


* 004.2065 


Ohm 


- 004.2065 Ohm 




28 


Short 


300 Ohm Rng (Chan 


9) 


004.2065 


Ohm 


■ 004.2065 Ohm 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Hewlett 

Digital 

Serial 

Step« 


•Packard Model 3457A 
Hut imeter 
Number 

Input to Set-Up and 

3457A Configuration 


DC VOLTAGE TEST 

High Reading 

Limit 


Test Performed bv 
Date 

Reference Temperature_ 

Lon Test 

Limit Pass 


Test 

Fail 




OFFSET TEST 










1 


Short 


300 V Range 


■f 000.0007 


V 


- 000.0007 V 




2 


Short 


30 V Range 


•f 00.00020 


V 


- 00.00020 V 




3 


Short 


3 V Range 


* 0.000007 


V 


• 0.000007 V 




4 


Short 


300 mV Range 


000.0040 


mV 


- 000.0040 mV 




5 


Short 


30 mV Range 


00.00385 


mV 


• 00.00385 mV 






GAIN TEST 












6 


30 mV 


30 mV Range 


* 30.00520 


mV 


29.99480 mV 




7 


300 mV 


300 mV Range 


« 300.0145 


mV 


•f 799.9855 mV 




8 


3 V 


3 V Range 


* 3.000082 


V 


♦ 2.999918 V 




9 


30 V 


30 V Range 


* 30.00140 


V 


♦ 29.99860 V 




10 


300 V 


300 V Range 


♦ 300.0172 


V 


♦ 299.9828 V 






LINEARITY 


TEST 










11 


3 V 


3 V Range 


3.000082 


V 


•» 2.999918 V 




12 


2 V 


3 V Range 


* 2.000057 


V 


♦ 1.999943 V 




13 


1 V 


3 V Range 


+ 1.000032 


V 


0.999968 V 




U 


• 1 V 


3 V Range 


- 0.999968 


V 


- 1.000032 V 




15 


■ 2 V 


3 V Range 


- 1.999943 


V 


- 2.000057 V 




16 


- 3 V 


3 V Range 


- 2.999918 


V 


- 3.000082 V 








PERFORMANCE TEST CARD 
1 YEAR LIMITS 



IlcMlett 

Digital 

Serial 

Step# 


•Packard Model 3457A 
Hut imeter 
Nutnber 

Input to Set-Up and 

3457a Configuration 


AC VOLTAGE TEST 

High Reading 

Limit 


Test Performed bv 
Date 

Reference Temperature 

Low Test 

Limit Pass 


Test 

Fail 


1 


Set the 3457A to the AC Voltage Function and run 


the AUTO-CAL 


2 routine. 








GAIN TEST 














2 


30inV, IKHz 


30 inVAC Range 


30.06420 mV 


_ . - 


29.93580 mV 


— 




3 


300(liV,1KHz 


300 rnVAC Range 


300.6420 mV 




299.3580 mV 






4 


1V,1KHZ 


3 VAC Range 


1.003020 V _ 




0.996980 V 




— 


5 


2V,1KHz 


3 VAC Range 


2.004720 V 




1.995280 V 






6 


3V,lKHz 


3 VAC Range 


3.006420 V 




2.993580 V 




— 


7 


30V, IKHz 


30 VAC Range 


30.06420 V 




29.93580 V 







8 


300V, IKHZ 


300 VAC Range 


300.8220 V 




299.1780 V 






9 


30V, IKHz 


300 VAC Range 


30.2010 V 




29.7990 V 








10 


3V,1KHz 


30 VAC Range 


3.01830 V 




2.98170 V 


— 




11 


300rrV, IKHz 


3 VAC Range 


.501830 V 




.298170 V 


- 




12 


30mV, IKHz 


300 mVAC Range 


30.1830 niV 




29.8170 mV 






13 


Set the 3457A to AC Fast Response (ACBANO > 400) 












FREQUENCY RESPONSE TEST 












U 


30tnV,1MHz 


300 mVAC Range 


039.7200 mV 




020.2800 mV 




- 


15 


30mV,300KHz 


300 mVAC Range 


031.9500 mV 




028.0500 mV 






16 


30irV, lOOKHz 


300 mVAC Range 


030.4400 mV 




029.5600 mV 






17 


30mV,20KMz 


300 mVAC Range 


030.1830 mV 




029.8170 mV 


— 




18 


30tnV,6.5KHz 


300 mVAC Range 


030.1830 mV 


— 


029.8170 mV 





— 


19 


30mV, 400Hz 


300 mVAC Range 


030.1830 mV 





029.8170 mV 


— 








2 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Hevilett 


-Packard Model 3457A 




Test Performed 


by 




Digital 


Hut i rreter 




Date 






Sei'ial 


Number 




Reference Temperature 




Step# 


Input to Set-Up and 

3457A Configuration 


AC VOLTAGE TEST (Cont'd) 

High Reading 

Limit 


Low 

Limit 


Test 

Pass 


Test 
Fa i 1 


20 


FREQUENCY RESPONSE TEST (Cont'd) 
300mV.1MHz 300 mVAC Range 337.2600 mV 


262.7400 mV 






21 


300mV,300KH2 300 mVAC Range 


310.5900 mV 


289.4100 mV 






22 


300mV,100KH2 300 mVAC Range 


302.3300 mV 


297.6700 mV 






23 


300mV,20KH7 300 mVAC Range 


300.6420 mV 


299.3580 mV 






24 


300mV,6.5KH2 300 mVAC Range 


300.6420 mV 


299.3580 mV 






2S 


300mV,400H2 300 mVAC Range 


300.6420 mV 


299.3580 mV 






26 


300mV,1MH2 3 VAC Range 


0.397200 V 


0.202800 V 






27 


300mV,300KH2 3 VAC Range 


0.319500 V 


0.280500 V 






28 


300mV,100KHz 3 VAC Range 


0.304400 V 


0.295600 V 






29 


300mV,20KHz 3 VAC Range 


0.301830 V 


0.298170 V 






30 


300mV,6.5KHz 3 VAC Range 


0.301850 V 


0.298170 V 






31 


300mV,400H2 3 VAC Range 


0.301830 V 


0.298170 V 






32 


3V,1HHz 3 VAC Range 


3.372600 V 


2.627400 V 






33 


3V,300KHz 3 VAC Range 


3.105900 V 


2.894100 V 






34 


3V, 100KH2 3 VAC Range 


3.023300 V 


2.976700 V 






35 


3V,20KHz 3 VAC Range 


3.006420 V 


2.993580 V 






36 


3V,6.5KHz 3 VAC Range 


3.006420 V 


2.993580 V 






37 


3V, 400Hz 3 VAC Range 


3.006420 V 


2.993580 V 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



IlGWlett 


-Packard Model 


3457A 








Test Performed 


by 




Digital 


Mut i meter 










Date 






Serial 


Number 










Reference Temperature 










AC VOLTAGE TEST (Cont'd) 








Step# 


input to 


Set -Up and 


Hi gh 




Readi ng 


Loh 


Test 


Test 




3457A 


Conf igurat i on 


Limi t 






Limit 


Pass 


Fai 1 




FREQUENCY RESPONSE TEST (Cont'd) 












30 


Set the 3457 a to AC Slou Response (ACDAND < 


400) 










39 


3V, 100Hz 


3 VAC Range 


3.008S20 V 






2.991180 V 






40 


3V,45Hz 


3 VAC Range 


3.019320 V 






2.980680 V 






41 


3V,20Hz 


3 VAC Range 


3.019320 V 






2.980680 V 






42 


300inV, 100Hz 


300 mVAC Range 


300.8820 mV 






299.1180 mV 






43 


300inV,45Hz 


300 mVAC Range 


301.9320 mV 






298.0680 mV 






44 


300mV,20Hz 


300 mVAC Range 


301 .9320 mV 






298.0680 mV 




























FREQUENCY 


TEST 










Step# 


Input to 


Set -Up and 


High 




Reading 


Low 


Test 


Test 




3457A 


Conf i gurnt i on 


Limit 






L imi t 


Pass 


Fai 1 


1 


1V,20HZ 


3 VAC Range 


20.01000 Hz 






19.99000 Hz 






2 


IV, IHHz 


3 VAC Range 


1.000100 MHz 






0.999900 MHz 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Hewlett-Packard Model 
Digital Mutimeter 
Serial Number 


3457A 




Test Performed by 
Date 

Reference Temperature 






DC CURRENT TEST 




Step# Input to 

3A57A 


Set-Up and 
Conf i gurat ion 


High Reading 

limit 


Low Test 

Limit Pass 





OFFSET TEST 












1 


Open 


300 uADCI Range 


♦ 


000.0104 


uA 


- 000.0104 


uA 


2 


Open 


3 mAOCI Range 


♦ 


0.000104 


mA 


• 0.000104 


mA 


3 


Open 


30 mAOCI Range 


4 


00.00104 


mA 


- 00.00104 


mA 


A 


Open 


300 mADCI Range 


+ 


000.0204 


mA 


- 000.0204 


mA 


5 


Open 


1 AOCI Range 


4 


0.000604 


A 


- 0.000604 


A 




GAIN TEST 














6 


300 uA 


300 uAOCI Range 




300.1304 


uA 


299.8696 


uA 


7 


3 mA 


3 mADCI Range 




3.001304 


mA 


2.998696 


mA 


8 


30 mA 


30 mADCI Range 




30.01304 


ma 


29.98696 


mA 


9 


300 mA 


300 mAOCI Range 




300.2604 


mA 


299 . 7396 


mA 


10 


1 A 


1 ADCI Range 




1.001304 


A 


0.998696 


A 



AC CURRENT TEST 



Step# 



Input to 
3A57A 



Set-Up and 
Configuration 



High 

Limit 



Reading 



Low 
L imi t 



Test 

Pass 



Test 

Fail 



1 

2 

3 



GAIN TEST 

30 mA 30 mAACI Range 

300 mA 300 mAACI Range 

1 A 1 AACI Range 



30.12700 mA 
301.2700 mA 
1.007100 A 



29.87300 mA 
298.7300 mA 
0.992900 A 
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PERFORMANCE TEST CARD 
1 YEAR UMITS 



Hewlett 


-Packard Model 34S7A 






Test Performed by 




Digital 

Serial 


Mutimeter 

Number 








Date 

Reference Temperature 










2-UIRE OHMS 


TEST 






Step# 


Input to 


Set-Up end 


High 


Reading 


Low Test 


Test 




34S7A 


Conf i gurat i on 


Limi t 




Limit Pass 


Fail 




OFFSET TEST 










1 


Short 


30 Ohm Range 


-r 00.20335 ohm 




- 00.20335 ohm 




2 


Short 


300 Ohm Range 


« 000.2035 ohm 




- 000.2035 ohm 




3 


Short 


3 KOhm Range 


* 0.000207 Kohm 




• 0.000207 Kohm 




4 


Short 


30 KOhm Range 


* 00.00027 Kohm 




• 00.00027 Kohm 




5 


Short 


300 KOhm Range 


* 000.0010 Kohm 




- 000.0010 Kohm 




6 


Short 


3 MOhm Range 


* 0.000014 Mohm 




■ 0.000014 Mohm 




7 


Short 


30 MOhm Range 


* 00.00083 Kohm 




• 00.00083 Mohm 






GAIN TEST 












8 


30 Ohm 


30 Ohm Range 


30.20560 ohm 




29.79440 ohm 




9 


300 Ohm 


300 Ohm Range 


300.2200 ohm 




299.7800 ohm 




10 


3 KOhm 


3 KOhm Range 


3.000357 Kohm 




2.999643 Kohm 




11 


30 KOhm 


30 KOhm Range 


30.00177 Kohm 




29.99823 Kohm 




12 


300 KOhm 


300 KOhm Range 


300.0160 Kohm 




299.9840 Kohm 




13 


3 MOhm 


3 MOhm Range 


3.000209 Mohm 




2.999791 Mohm 




U 


30 HOhm 


30 MOhm Range 


30.01283 Mohm 




29.98717 Mohm 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



llewlett'Packard Model 3457A 
Digital Mutimeter 
Serial Number 



Test Performed by 

Date 

Reference Temperature_ 



4-WIRE OHMS TEST 



:ep# 


Input to 
3457A 


Set-Up and 
Configuration 




High 

Limit 


Reading 


Low 

Limit 




OFPSET TEST 














1 


Short 


30 Ohm Range 




00.00335 


ohm 




• 00.00335 


ohm 


2 


Short 


300 Ohm Range 


* 


000.0035 


ohm 




• 000.0035 


ohm 


3 


Short 


3 KOhm Range 


♦ 


0.000007 


Kohm 




• 0.000007 


Kohm 


4 


Short 


30 KOhm Range 


♦ 


00.00007 


Kohm 




- 00.00007 


Kohm 


5 


Short 


300 KOhm Range 


♦ 


000.0006 


Kohm 




- 000.0008 


Kohm 


6 


Short 


3 HOhm Range 


♦ 


0.000014 


Hohm 




• 0.000014 


Mohm 


7 


Short 


30 MOhm Range 


♦ 


00.00083 


Hohm 




- 00.00083 


Hohm 




GAIN TEST 
















8 


30 Ohm 


30 Ohm Range 




30.00560 


ohm 




29.99440 


ohm 


9 


300 Ohm 


300 Ohm Range 




300.0200 


ohm 




299.9800 


ohm 


10 


3 KOhm 


3 KOhm Range 




3.000157 


Kohm 




2.999843 


Kohm 


11 


30 KOhm 


30 KOhm Range 




30.00157 


Kohm 




29.99843 


Kohm 


12 


300 KOhm 


300 KOhm Range 




300.0158 


Kohm 




299.9842 


Kohm 


13 


3 HOhm 


3 MOhm Range 




3.000209 


Mohm 




2.999791 


Mohm 


14 


30 MOhm 


30 HOhm Range 




30.01283 


Hohm 




_ 29.98717 


Hohm 




PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Hewlett 


•Packard Model 3457A 








Test Performed 


by 




Digital 


Hut i ineter 










Date 






Serial 


Number 










Reference Temperature 








REAR INPUT TESTS (STANDARD INSTRUMENT) 








Step# 


Input to 
3457A 


Set-Up and 
Configuration 


H i gh 
Limit 


Reading 




Low 

Limit 


Test 

Pass 


Test 
Fai 1 




DC VOLTAGE OFFSET TEST (Rear Terminals) 












1 


Short 


300 V Range 


•r 000.0007 V 






■ 000.0007 V 






2 


Short 


30 V Range 


* 00.00020 V 






- 00.00020 V 






3 


Short 


3 V Range 


+ 0.000007 V 






- 0.000007 V 






t, 


Short 


300 mV Range 


* 000.0040 mV 






■ 000.0040 mV 






5 


Short 


30 mV Range 


00.00385 mV 






• 00.00385 mV 








DC CURRENT OFFSET TEST (Rear Terminals) 












6 


Open 


300 uAOCI Range 


* 000.0104 uA 






- 000.0104 uA 






7 


Open 


3 mADCl Range 


■r 0.000104 mA 






- 0.000104 mA 






8 


Open 


30 mADCl Range 


* 00.00104 mA 






• 00.00104 mA 






9 


Open 


300 mADCl Range 


+ 000.0204 mA 






■ 000.0204 mA 






10 


Open 


1 ADCI Range 


* 0.000604 A 






■ 0.000604 A 








2-UIRE 


OHMS OFFSET TEST 


Rear Terminals) 












11 


Short 


30 Ohm Range 


* 00.20335 ohm 




. 


00.20335 ohm 






12 


Short 


300 Ohm Range 


* 000.2035 ohm 






000.2035 ohm 






13 


Short 


3 KOhm Range 


♦ 0.000207 Kohm 






0.000207 Kohm 






14 


Short 


30 KOhm Range 


+ 00.00027 Kohm 






00.00027 Kohm 






15 


Short 


300 KOhm Range 


* 000.0010 Kohm 






000.0010 Kohm 






16 


Short 


3 MOhm Range 


* 0.000014 Hohm 






0.000014 Hohm 






17 


Short 


30 MOhm Range 


* 00.00083 Hohm 






00.00083 Hohm 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Hewlett-Pockard Model 3457A ’est Performed by 

Digital Mutimeter 

Serial Number Reference Temperature, 



REAR INPUT TESTS (STANDARD INSTRUMENT) 



Step# Input to Set-Up and High 

3457A Configuration Limit 



4-giRE OHMS OFFSET TEST (Rear Terminals) 



18 


Short 


30 Ohm Range 




00.00335 


ohm 


19 


Short 


300 Ohm Range 


* 


000.0035 


ohm 


20 


Short 


3 KOhm Range 


* 


0.000007 


Kohm 


21 


Short 


30 KOhm Range 


* 


00.00007 


Kohm 


22 


Short 


300 KOhm Range 


* 


000.0008 


Kohm 


23 


Short 


3 MOhm Range 


* 


0.000014 


Mohm 


24 


Short 


30 MOhm Range 




00.00083 


Mohm 



Reading Lon Test Test 

Limit Pass fail 



- 00.00335 ohm 

• 000.0035 ohm 

- 0.000007 Kohm 

- 00.00007 Kohm 

- 000.0008 Kohm 

• 0.000014 Mohm 

- 00.00083 Mohm 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



HeMlett-Packard Model 3457A 










tost Performed by 




Digital Hutimeter 
Serial Number 










Date 

Reference T empereture 








REAR INPUT TESTS (44491A 


General 


Purpose Relay 


Assy) 




Step# 


3457 


Set-Up end 




H i gh 




Readi ng 


Low Test 


Test 




1 nput 


Configuration 




Limit 






Limit Pass 


Fail 




DC VOLTAGE OFFSET TEST (44491A) 














1 


Short 


300 V Rng (Chan 0) 


♦ 


000.0007 


V 




- 000.0007 V 




2 


Short 


30 V Rng (Chan 0) 


♦ 


00.00020 


V 




- 00.00020 V 




3 


Short 


3 V Rng (Chan 0) 


♦ 


0.000010 


V 




• 0.000010 V 




4 


Short 


300 mV Rng (Chan 0) 


+ 


000.0070 


mV 




• 000.0070 mV 




5 


Short 


30 mV Rng (Chon 0) 


* 


00.00685 


mV 




- 00.00685 mV 




6 


Short 


30 mV Rng (Chan 1 ) 


♦ 


00.00685 


mV 




• 00.00685 mV 




7 


Short 


30 mV Rng (Chan 2) 


♦ 


00.00685 


mV 




• 00.00685 mV 




e 


Short 


30 mV Rng (Chan 3) 


♦ 


00.00685 


mV 




• 00.00685 mV 




9 


Short 


30 mV Rng (Chan 4} 


+ 


00.00685 


mV 




■ 00.00685 mV 




10 


Short 


30 mV Rng (Chan 5} 




00.00685 


mV 




- 00.00685 mV 




11 


Short 


30 mV Rng (Chan 6) 


♦ 


00.00665 


mV 




- 00.00685 mV 




12 


Short 


30 mV Rng (Chan 7) 




00.00685 


mV 




- 00.00685 mV 






2-WIRE 


OHMS OFFSET TEST (44491A) 












13 


Short 


30 MOhm Rng (Chan 0) 


♦ 


00.00086 


MOhm 




- 00.00086 MOhm 




14 


Short 


3 MOhm Rng (Chon 0) 


♦ 


0.000019 


HOhm 




• 0.000019 MOhm 




15 


Short 


300 KOhm Rng (Chan 0) 


4 


000.0033 


KOhm 




- 000.0033 KOhm 




16 


Short 


30 KOhm Rng (Chan 0) 


4 


00.00230 


KOhm 




- 00.00230 KOhm 




17 


Short 


3 KOhm Rng (Chan 0) 


4 


0.002210 


KOhm 




• 0.002210 KOhm 




18 


Short 


300 Ohm Rng (Chan 0> 


4 


002.2065 


Ohm 




- 002.2065 Ohm 




19 


Short 


30 Ohm Rng (Chan 0) 


4 


02.20635 


Ohm 




- 02.20635 Ohm 


























lO 






PERFORMANCE TEST CARD 
1 YEAR LIMITS 



lleHlett-Packard Model 3457A 
Digital Mutiineter 
Serial Number 



Test Performed by 

Date 

Reference Temperature 



Step# 3457 
Input 



Set-Up and 
Configuration 



REAR INPUT TESTS (44491A General Purpose Relay Assy} 
and High Reading 



20 


Short 


30 


Ohm 


Rng 


(Chan 


1} 


♦ 


02.20635 


Ohm 


21 


Short 


30 


Ohm 


Rng 


(Chan 


2) 


* 


02.20635 


Ohm 


22 


Short 


30 


Ohm 


Rng 


(Chan 


3} 


* 


02.20635 


Ohm 


23 


Short 


30 


Ohm 


Rng 


(Chan 


4) 


* 


02.20635 


Ohm 


24 


Short 


30 


Ohm 


Rng 


(Chan 


5} 


* 


02.20635 


Ohm 


25 


Short 


30 


Ohm 


Rng 


(Chan 


6) 


♦ 


02.20635 


Ohm 


26 


Short 


30 


Ohm 


Rng 


(Chan 


7} 


•f 


02.20635 


Ohm 




4-WlRE 


OHMS 


OFFSET TEST (44491A) 






27 


Short 


30 


Ohm 


Rng 


(Chon 


10) 


♦ 


00.00635 


Ohm 



Short 300 Ohm Rng (Chan 10) ♦ 000.0065 Ohm 

Short 3 KOhm Rng (Chan 10) * 0.000010 KOhm 

Short 30 KOhm Rng (Chen 10} * 00.00010 KOhm 

Short 300 KOhm Rng (Chan 10) ♦ 000.0011 KOhm 

Short 3 HOhm Rng (Chan 10} + 0.000017 HOhm 

Short 30 MOhm Rng (Chan 10} * 00.00086 HOhm 

OC CURRENT OFFSET TEST (44491A} 



34 


Open 


300 uA Range 


* 


000.0104 


uA 


35 


Open 


3 mA Range 


* 


0.000104 


mA 


36 


Open 


30 mA Range 


* 


00.00104 


mA 


37 


Open 


300 mA Range 


* 


000.0204 


mA 


38 


Open 


3 A Range 


4 


0.000604 


A 



02.20635 Ohm 
02.20635 Ohm 
02.20635 Ohm 
02.20635 Ohm 
02.20635 Ohm 
02.20635 Ohm 
02.20635 Ohm 

00.00635 Ohm 
000.0065 Ohm 
0.000010 KOhm 
00.00010 KOhm 
000.0011 KOhm 
0.000017 HOhm 
00.00086 KOhm 

000.0104 uA 
0.000104 mA 
00.00104 mA 
000.0204 mA 
0.000604 A 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Huwlett-Packard Model 3457A 
Digital Mutimeter 
Serial Nurrber 

REAR INPUT TESTS (44492A 10 Channel Multiplex 

Step# 3457 Set-Up and High Reading 

Input Configuration Limit 


Test Performed by 
Date 

Reference Temperature 
Assy) 

Low Test 

Limit Pass 


Test 
Fai 1 




DC VOLTAGE OFFSET TEST (44492A) 










1 


Short 


300 V Rng <Chan 0) 


+ 000.0007 V 




• 000.0007 V 




2 


Short 


30 V Rng (Chan 0) 


* 00.00020 V 




- 00.00020 V 




3 


Short 


3 V Rng (Chan 0) 


* 0.000010 V 




■ 0.000010 V 




4 


Short 


300 mV Rng (Chan 0) 


000.0070 mV 




- 000.0070 mV 




5 


Short 


300 mV Rng (Chan 1> 


♦ 000.0070 mV 




- 000.0070 mV 




6 


Short 


300 mV Rng (Chan 2) 


♦ 000.0070 mV 




• 000.0070 mV 




7 


Short 


300 mV Rng (Chan 3) 


• 000.0070 mV 




• 000.0070 mV 




9 


Short 


300 mV Rng (Chan 4) 


♦ 000.0070 mV 




• 000.0070 mV 


— 


9 


Short 


300 mV Rng (Chan 5) 


* 000.0070 mV 




• 000.0070 mV 




10 


Short 


300 mV Rng (Chan 6) 


♦ 000.0070 mV 




• 000.0070 mV 


— 


11 


Short 


300 mV Rng (Chan 7) 


* 000.0070 mV 




• 000.0070 mV 




12 


Short 


300 mV Rng (Chan 8) 


♦ 000.0070 mV 




• 000.0070 mV 




13 


Short 


300 mV Rng (Chan 9) 


+ 000.0070 mV 




- 000.0070 mV 






2-UIRE 


OHMS OFFSET TEST (44492A) 








14 


Short 


30 MOhm Rng (Chan 0) 


* 00.00086 KOhm 




- 00.00086 KOhm 




15 


Short 


3 MOhm Rng (Chan 0) 


* 0.000021 MOhm 




• 0.000021 MOhm 




16 


Short 


300 KOhm Rng (Chan 0} 


♦ 000.0033 KOhm 




- 000.0033 KOhm 




17 


Short 


30 KOhm Rng (Chan 0) 


* 00.00230 KOhm 




■ 00.00230 KOhm 




18 


Short 


3 KOhm Rng (Chan 0} 


* 0.002210 KOhm 




- 0.002210 KOhm 




19 


Short 


300 Ohm Rng (Chan 0) 


* 004.2065 Ohm 




- 004.2065 Ohm 




20 


Short 


300 Ohm Rng (Chan 1) 


* 004.2065 Ohm 




- 004.2065 Ohm 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 



Heulett-Packard Model 3457A 
Digital Hutimeter 
Serial Mumber 



Test Performed by 



Reference Temperature_ 



REAR INPUT TESTS (A4492A 10 Channel Multiplex Assy) 



Step# 3457 
Input 



Set-Up and 
Conf i gurat i on 



Reading 



2-UIRE OHMS OFFSET TEST (44492A) CONT'D 



300 Ohm Rng (Chan 2) ♦ 004.2065 Ohm 



004.2065 Ohm 



300 Ohm Rng (Chan 3> + 004.2065 Ohm 



004.2065 Ohm 



300 Ohm Rng (Chen 4) ♦ 004.2065 Ohm 



- 004.2065 Ohm 



300 Ohm Rng (Chan 5) ♦ 004.2065 Ohm 



004.2065 Ohm 



300 Ohm Rng (Chan 6) ♦ 004.2065 Ohm 



- 004.2065 Ohm 



300 Ohm Rng (Chan 7) ♦ 004.2065 Ohm 



004.2065 Ohm 



300 Ohm Rng (Chen 8) « 004.2065 Ohm 



004.2065 Ohm 



300 Ohm Rng (Chan 9) ♦ 004.2065 Ohm 



- 004.2065 Ohm 
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SECTION V 
CALIBRATION 



WARNING 



The information contained in this section is intended for the use of service trained 
personnel who understand electronic circuitry and are aware of the hazards invol- 
ved. Do not attempt to perform any of the procedures outlined in this section unless 
you are qualilied to do so. 



5-1. INTRODUCTION 

5-2, Section V contains Manual Calibration Procedures for the HP 3457A Multimeter, Section V also con- 
tains information explaining the Calibration Security features built into the 3457A. The 3457A has only 
two screwdriver adjustments which, under normal conditions, do not require adjusting. All calibration is ac- 
complished f rom the f ront panel or through computer control. 

5-3. An Automatic Calibration procedure, which includes software and instructions, is available by ordering 
HP Part Number 03457-I0085 (for use with the HP Model 85B) or 03457-10200 (for use with the 
HP Series 200 computer). The equipment listed below is preferred for use with the Automatic Calibration 
Procedure, however, other equipment may be used. 

Controller HP Model 85B Computer or HP Series 200 Compuler 

Frequency Counter HP 5314A or HP 3457A 

DC Voltage/Current Resistance Calibrator Datron 4000A 

AC Voltage/Current/Frequency Calibrator Datron 4200 



S-4. CALIBRATION SECURITY 

5-5. The Calibration Security feature of the 3457A allows the person responsible for calibration of the unit 
to enter a Security Code to prevent accidental or unauthorized calibration. 

5-6. Security Code 

5-7, The Security Code is a six digit integer number from 0 through 999,999 (if the number entered is not an 
integer number, it will be rounded to an integer value and then used). The instrument is shipped from the 
factory with the Security Code set to 3457. Setting the code to zero disables the security feature. 

5-8. Changing the Security Code (SECURE <old security code> , <new security code>). The procedure for 
changing the Security Code is as follows: 

a. Access the SECURE command. (Prea ike Blue shu t key, then the RECALL / S configuration key. Use the 
I scroll key to display the SECURE command). 

b. Enter the old Security Code, the delimiter ( , ) and the new Security Code. (The instrument is shipped 
from the factory with the security code set to 3457). Example: To change the Security Code from 3457 to 
7543, enter 3457 , 7543. 

c. Press the ENT key. The instrument will now respond to the new Security Code. 
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5-9. In the event that the security code is unknown, the security feature can be disabled to permit a new 
code to be entered. To disable the security feature, complete the following steps. 

a. Remove all power from the 3457A (line cord and external inputs) and turn the unit upside-down. 

b. Loosen the six captive screws in the bottom cover, (it is not itecessary to remove these screws from the bot- 
tom cover). 

c. Return the unit to an upright position and remove the top cover. 

d. Remove the NORM / DSA / KEY jumper (JM532) from the NORM position and place it in the KEY 

position. is located oil the dl logic board directly behind the front pauei display). 

e. Reconnect the power and turn the instrument ON. 

f. Access the SECURE command. (Frets the nine shift key then the RFC4I.I. / S conf iguration key. Use the 
I scroll key to display the SECURE command). 

g. Enter the number 0, the delimiter ( , ) and the security number you wish to use. 

h. Press the ENT key. 

i. Disconnect power and return Jumper JM532 to the NORM position. 

j. Replace the top cover, tighten the retaining screws and reconnect the power. The instrument will 
now respond to the security code just entered. 



NOTE I 



When jumper JM532 is in the KEY position, the security feature is disabled. It is 
possible to calibrate the instrument without entering a security number under these 
conditions. If a new security number is not entered while the jumper is in the KEY 
position, the original number will again be in effect when jumper JM532 is return- 
ed to the NORM position. 



5-10. Calibration Number (CALNUM?) 

5-1 1. The CALNUM? command provides you with a method of monitoring the number of calibrations per- 
formed. By using this command, you can determine whether un-authorized calibrations have occurred. The 
instrument will always respond the CALNUM query command by displaying the number of calibration 
RAM entries completed since factory initialization, factory initialization. The maximum calibration num- 
ber which can be stored is 32767. After reaching the maximum number, the counter resets to 0 and begins 
again. Please note that the calibration number is increased by one for each calibration point A complete 
calibration increases the calibration number by several digits. 

5-12. The procedure for reading the Calibration Number is as follows: 

a. Access the CALNUM? command. (Press the Btue shift key then the OFFSET COMP / C configuration key. 
Use the | scroti key to display the CALHUMT command). 

b. Press the ENT key. 
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c. The display will show CALNUM? and the current calibration number. 

d. Press any key to return the instrument to normal operation. 

5-13. PRELIMINARY CALIBRATION PROCEDURES 

5-14. The following steps should be performed prior to calibration of the 3457A: 

a. Select the calibration area. The 3457A may be calibrated in a "bench" environment or in a system 
cabinet. For greatest accuracy, select an area where the temperature is between 18®C and 28®C and 
stable within ±5®C. 

b. Connect the 3457A to an appropriate power source and turn the instrument ON. The 3457A can 
operate on line voltages from 100 Vac to 240 Vac. 50 Hz or 60 Hz. Refer to Section 11, Line Voltage 
Selection, for proper rear panel switch settings and fuse selection. 

c. Remove all external input signals from the front and rear/scanner input terminals. 

d. Run the instrument Self Test. (Prtss tht Blue shift key then the *- / TEST key). The display will show 
TESTINQ while the test routine is running. 

1. If the display shows SELF TEST OK after the test has completed, continue with step " e ". 

2. If the display shows TEST FAILED, check the ERROR message (Press the Blue shift key then the 
-/ ERROR key). 

• If the Error Message reads OUT OF CALIBRATION, continue with step " e ". (it is probable 
that performing the Calibration Procedures will eliminate this error). 

• If the Error Message reads HARDWARE ERR, check the AUXERR? (Auxiliary Error) mes- 
sage for additional information. (Preu the Blue SHIFT key then the HPLC / A configuration key. Use 
the I scroll key to display AUXERR. Prtss the ENT key). 



□ An AUXERR? message of 16 indicates the Input Amplifier Offset is beyond tolerance. 
Perform the Input Amplifier Offset adjustment (Paragraph 5-15) and repeat steps "d" 
through ” h ” of this procedure. 

□ An AUXERR? message of 256 indicates the AC attenuator frequency compensation is 
beyond tolerance. Perform the AC Convertor Frequency Response adjustment (Paragraph 
5-17) and repeat steps " d " through " h “ of this procedure. 

□ An AUXERR? message, other than 16 or 256 indicates a component failure. Refer to 
Section VIII for repair procedures. 

e. Allow the instrument to warm-up for a period of one hour. 

f. Run the AUTO CAL (Auto-calibration) routine (Press the AUTO CAL configuration key, to display the 
ACAL command, enter the number I and press the ENT key). 



g. Record the Calibration Number if desired. (Refer to paragraph 5-10). 

h, Proceed to the calibration procedures beginning at paragraph 5-19. 
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5>15. Input Amplilier Offset Adjustment 

5-16. This adjustment is not required unless the Self Test response is HARDWARE ERR and the AUXERR 
message is 16. Adjust the Input Amplifier Offset as follows: 

a. Remove all power from the 3457A (line cord and externa! inputs). 

b. Loosen the two screws attaching the rear terminal assembly or terminal block assembly to the rear 
panel and remove the terminal or terminal block assembly. 

c. Turn the instrument upside-down and loosen the six captive screws in the bottom cover, (it h not 
necessary to remove these screws from the bottom cover). 

d. Return the unit to an upright position and remove the top cover. 

e. With the front panel of the instrument facing you, move the plug-in support assembly slightly to 
the left to release the locking tab and lift the support assembly. 

f. Lay the plug-in support assembly over the front panel to gain access to the Input Amplifier adjust- 
ment (Vos Adj A2R113). 

g. Reconnect power to the instrument and turn it ON. 

h. Enable Diagnostic Routine number 4. (Press the Blue SHIFT key then the auto ZERO / D configuration 
key. Use the | scroll key to display DIAGNOSTIC. Enter the number 4 and press the ENT key). 

1. Use an insulated adjustment tool to adjust A2-R1 13 (VOS adj) until the display reads PASSED, 

j. Exit the Diagnostic Routine. (Press and hold the ^ / RESET display key until a tone Is heard). 

k. Turn the instrument OFF and remove the power cord. 

l. Replace the plug-in support assembly, top cover and terminal or terminal block assembly. 

m. Reconnect power and turn the instrument ON. 

5>17. AC Convertor Frequency Response Adjustment 

5-18. This adjustment is not required unless the Self-Test response Is HARDWARE ERR and the AUXERR 
message is 256. Adjust the AC Convertor Frequency Response as follows: 

a. Remove all power from the 3457A (line cord and external inputs). 

b. Loosen the two screws attaching the rear terminal assembly or terminal block assembly to the rear 
panel and remove the terminal or terminal block assembly. 

c. Turn the instrument upside-down and loosen the six captive screws in the bottom cover. (It is not 
necessary to remove these screws from the bottom cover). 

d. Return the unit to an upright position and remove the top cover. 

e. With the front panel of the instrument facing you. move the plug-in support assembly slightly to 
the left to release the locking tab and lift the support assembly. 
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f. Lay the plug-in support assembly over the front panel to gain access to the AC convertor frequency 
response adjustment (Qain/Flalness A3C332). 

g. Reconnect power to the instrument and turn it ON. 

h. Run the AC Auto-Cal routine. (Press the AVTO CAL configuralloit key, enter the number 2 anil press the EJW7' 
key). 

L Enable Diagnostic Routine number 8. (Press the Blue shift key then the auto zero / D configuration 
key. Use the | scroll key to display DIAGNOSTIC. Eater the number 8 and press the ENT key). 

j. Use an insulated adjustment tool to adjust A3-C332 (Qain/Flatness adj) until the display reads 
PASSED 0. 

k. Exit the Diagnostic Routine (Press and hold the •* / reset display key until a tone Is heard). 

l. Turn the instrument OFF and remove the pK>wer cord. 

m. Replace the plug-in support assembly, top cover and terminal or terminal block assembly. 

n. Reconnect power and turn the instrument ON. 

5-19. CALIBRATION PROCEDURES • FRONT PANEL INPUTS 

5-20. Calibration of the 3457A from the front input terminals consists of calibrating the offset and gain of 
each range for the DCV, 2-Wire Ohms, 4-Wire Ohms and DCI Functions and gain of each range for the 
ACV and ACI Functions. The FREQ Function is calibrated at one frequency. 



NOTE 



The Preliminary Calibration Procedures should he completed before attempting 
the foUowinn procedures. 

5*21. DC Volts Offset Calibration • Front Terminals 

5-22. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Select the DC Voltage Function. (Press the DCV function key). 

b. Connect a short between the front panel HI and LO input terminals. 

c. Use the following procedure to calibrate the front terminal offset on the 30 mV, 300 mV. 3 V, 
30 V and 300 V ranges beginning with the 300 V range and ending on the 30 mV range. 

1. Set the 3457A to the appropriate voltage range. (Use the f or i scroll key to select the proper voltage 
range). 

2. Access the Calibration Command. (Press the Blue shift key, then the offset comp / C configura- 
tion key). The display will show CAL 



3. Enter the value of the input; in this case 0. (NOTE: If the security feature has not been disabled, (set to 
0) It will be necessary to enter the input value, the delimiter ( , ) and the security code). 
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4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl '' through " c4 " for each of the remaining voltage ranges. 

& Remove the short from the front panel HI and LO Input Terminals. 

5*23. DC Volts Gain Calibration • Front Terminals 

5-24. Equipment Required. A DC Voltage Source capable of providing 30 mV (±.0055%), 300 mV 
(±.0012%), 3 V (±.0006%), 30 V (±.0013%) and 300 V (±.0017%) is required for the following procedure. 

a. Set the HP 3457A to the 300 volt range. (Vi* tk* \ icroll k*y to select tke iOO y rang*). 

b. Connect the Voltage Source to the HP 3457A front panel HI and LO input terminals and set its 
output to 300 V. 

c. Use the following steps to calibrate the 1X7 Voltage Gain on the 300 V, 30 V, 3 V. 300 mV and 
30 mV ranges beginning with the 300 V range and ending on the 30 mV range. 

1. Set the 3457A to the appropriate voltage range. (Vs* | or | scroll key to select the proper voltage 
range). 

2. Set the voltage source to an output which will provide a full-scale reading on the HP 3457A. 

3. Access the Calibration Command. (Press tk* Blue SHIi r key, then the OI-FSKJ' comp / C configura- 
tion key). The display will show CAL 

4. Enter the value of the input voltage (in volts). (NOTE; if the security feature has not been disabled, 
(set to 0) It will be necessary to enter the input value, the delimiter ( , ) and Ike security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl " through ” c5 " for each of the remaining voltage ranges. 

e. Set the output of the Voltage Source to 3 volts. 

5-25. DC Volts Linearity Calibration • Front Terminals 

5-26. Equipment Required. A DC Voltage Source capable of providing 3 V (±.0006%) is required to 
calibrate linearity of the DC Voltage Function. 

a. Set the HP 3457A to the 3 volt range. 

b. Set the Voltage Source for an output voltage of 3 Vdc. 

c. Reverse the leads at the 3457A input terminals to provide a negative input voltage. 

d. Access the Calibration Command. (Press the Blue shift key then the OFFSET COMP / C configuration 
key ). The display will will show CAL 
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e Enter the value of the input voltage (in voltsX including the polarity. (NOTE: if tht security feature has 
not been disabled, (set to 0) it will be necessary to enter the input value, the delimiter ( , ) and the security code). 

f. Press the ENT key. The display will show CALIBRATING while the calibration routine is running. 

g. Set the output of the Voltage Source to 0 V and disconnect it from the HP 3457A input terminals. 
5-27. Two-Wire Ohms Offset Calibration - Front Terminals 

5-28. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Seiect the 2-Wire Ohms Function. (Press the ohm function key). 

b. Connect a short between the Front Panel HI and LO input terminals. 

c. Use the following procedure to calibrate the front terminal offset on the 30 ohm, 300 ohm, 
3 K.ohm, 30 Kohm, 300 Kohm, 3 Mohm and 30 Mohm ranges beginning with the 30 Mohm range 

1. Set the 3457A to the appropriate resistance range (Use the t I key to select the proper 
range). 

2. Access the Calibration Command. (Press the Blue shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input resistance - in this case 0. (NOTE: if the security feature has not been 
disabled, (set to 0) It will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl " through " c4 " for each of the remaining ranges. 

e. Remove the short from the Front Panel HI and LO Input Terminals. 

5-29. Two-Wire Ohms Gain Calibration - Front Terminals 

5-30. Equipment Required. Resistance Standards of 30 Ohms (±.2%), 300 Ohms (±.02%). 3 Kohms (±.003%). 
30 Kohms (i.001%), 300 Kohms (±.001%), 3 Mohms (±.002%) and 30 Mohms (±.009%) are required to 
calibrate the 2-Wire Ohms Function, 

a. Run the Ohms Auto-Calibration routine. (Press the auto cal configuration key, enter the number 3 and 
press the ENT key). 

b. Set the Resistance Standard to 30 MOhms and connect it to the HP 3457A front panel HI and LO 
input terminals. 

c. Use the following procedure to calibrate the Gain on the 30 Mohm, 3 Mohm, 300 Kohm, 30 Kohm, 
3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate Resistance range (Use the f *’'■ i key to select the proper 
range). 

2. Set the resistance standard to the full-scale resistance of HP 3457A range selected. 
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3. Access the Calibration Command. (Press the Blue Smt'T key, then the Ol'FSET COMP / C 
configuration key). The display will show CAL 

4. Enter the value of the input resistance (in ohms). (ISOTE: If the security feature has not been disabled 
(set to 0), it mil be necessary to enter the input value, the delimiter ( , ) and the security code). 5. Press the ENT 
key. The display will show CALIBRATING while the calibration routine is running. 

d. Repeat steps " cl " through " c5 " for each of the remaining ranges. 

e. Disconnect the resistance standard from the 34S7A input terminals. 

5-31. Four-Wire Ohms Offset Calibration • Front Terminals 

5-32. Equipment Required. A low thermal short (copper wire) is required for this procedure. (Refer to 
Figure 5-1), 




Figure 5-1. Input Connections for Four-Wire Ohms Offset Calibration 



a. Select the 4-Wire Ohms Function. (Press the Blue shift key, then the OHM / OHMF key). 

b. Connect the short across the Front Panel HI and LO Input Terminals and the O Sense HI and LO 
terminals as shown in Figure 5-1. 

c. Use the following procedure to calibrate the front terminal offset on the 30 Mohm. 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm. 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the t | scroll keys to select the proper 
range). 

2. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled (set to 
0), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 
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d. Repeat steps " cl " through " c4 " for each of the remaining ranges. 

e. Remove the shorting wires from the Front Panel H Source and Input terminals. 

5-33. Four-Wire Ohms Gain Calibration • Front Terminals 

5-34. Equipment Required. Resistance Standards capable of providing 30 Ohms (±.2%), 300 Ohms (±.02%). 
3 Kohm (±.003%), 30 Kohms (±.00l%X 300 Kohms (±.001%), 3 Mohms (±,002%) and 30 Mohms (±.009%) are 
required to calibrate the 4-Wire Ohms Function. 





RESISTANCE 

STANDARD 



Figure 5-2. Input Connections (or 4-Wlre Ohms Gain Calibration 



a. Run the Ohms Auto-Calibration routine. (Prtn the auto CAI. configuration key, enter the number 3 anti 
press the ENT key). 

b. Set the Resistance Standard to 30 MOhms and connect it to the HP 3457A front panel HI and LO 
Input terminals and O Sense HI and LO terminals as shown in Figure 5-2. 

c. Use the following procedure to calibrate the Gain on the 30 Mohm, 3 Mohm, 300 Kohm. 30 Kohm. 
3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate Resistance range. (Use the f or | scroll key to select the proper 

range). 



2. Set the resistance standard to the full-scale resistance of HP 3457A range selected. 



3. Access the Calibration Command. (Press the Blue shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

4. Enter the value of the input resistance (in ohms). (NOTE: if the security feature has not been ilisableil 
(set toO), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 



5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 
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d. Repeat steps " cl " through " c5 " for each of the remaining ranges. 

e. Disconnect the resistance standard from the 3457A input terminals. 

5*35. DC Current Offset Calibration • Front Terminals 

5-36. Equipment Required. No equipment is needed for this procedure. 

a. Be certain all leads are disconnected from the HP 3457A input terminals. 

b. Select the EXT Current Function. (Press the DCi function key/. 

c. Use the following procedure to calibrate the front terminal offset on the 1 A, 300 mA, 30 mA, 
3 mA and 300 uA ranges beginning with the ) A range. 

1. Set the 3457A to the appropriate current range. (Use the f | scroll key to select the proper range/. 

2. Access the Calibration Command. (Press the niue shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input - in this case 0. (note: if the security feature has not been disabled (set to 
0), It will be necessary to enter the Input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl " through " c4 " for each of the remaining ranges. 

5-37. DC Current Gain Calibration - Front Terminals 

5-38. Equipment Required. A DC Current Source capable of providing 300 uA, 3 mA, 30 mA (±.007%), 
300 mA (±.026%) and 1 A (±.04%) is required to calibrate the DC Current Function. 

a. Connect the Current Source to the HP 34S7A front panel 1 and LO input terminals. Set the output 
of the Current Source to 1 A. 

b. Use the following procedure to calibrate the front terminal gain on the 1 A. 300 mA. 30 mA, 3 mA 
and 300 uA ranges beginning with the I A range 

1. Set the 3457A to the appropriate current range (Use the | or | scroll key to select the proper 
range). 

2. Set the current source to provide a full-scale reading on the HP 3457A range selected. 

3. Access the Calibration Command. (Press the Blue shift key, then the OFFSET COMP / C con- 
figuration key). The display will show CAL 

4. Enter the value of the input current (in amps). (NOTE: if the security feature has not been disabled 
(set to 0), it will be necessary to enter the Input value, the delimiter ( , / and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

c. Repeat steps " bl " through " b4 " for each of the remaining ranges. 
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5-39. AC Volts Offset & Gain Calibration - Front Terminals 

5-40. Equipment Required. An AC Voltage Source capable of providing 30 mVrms. 300 mVrms, 1 Vrms. 
2 Vrms, 3 Vrms, 30 Vrms and 300 Vrms (±0.1%) at a frequency of 1 KHz is required to calibrate the AC 
Voltage Function. 

a. Select the AC Voltage function. (Press ike 4CP function key). 

b. Run the AC Auto-Calibration routine. (Press the auto cal configuration key, enter the number 2 and press 
the ENT key). 



c. Set the AC Voltage Source to provide a 3 volt, 1 kHz signal and connect it to the front panel HI 
and LO input terminals. 



NOTE 



Thv 3457 A mini be calibrated on (he J volt range before calibrating (he other 
ranges. This is because the offset constant for all ac voltage and ac current ranges 
is computed while calibrating the 3 Vac range. 



d. Set the 3457A to ttie 3 volt range. (Use the f or i serolt keys to select the proper range). 

e. Use the following procedure to calibrate the Gain on the 30 mV, 300 mV, 3 V, 30 V and 300 V AC 
ranges beginning with the 3 V range. 

1. Set the 3457A to the appropriate voltage range. (Use the | or j scrott key to select the proper range). 

2. Set the output of the AC voltage source to provide a full-scale reading on the HP 3457A. 

3. Access the Calibration Command. (Press the Blue SHtPl' key, then the OFFSET COMP / C conflguru- 
tloH key). The display will show CAL 

4. Enter the value of the input voltage (in volts). (NOTE: if the security feature has not been disabled (set 
to 0), It will be necessary to enter the Input value, the delimiter ( , ) and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

f. Repeat steps " el " through " e4 " for each of the remaining ranges. 

g. Set the output of the AC Voltage Source to 0 and disconnect it from HP the 3457A. 

5-41. AC Current Calibration • Front Terminals 

5-42. Equipment Required. An AC Current Source capable of providing 30 mA (±.14%), 300 mA (±.I4%) 
and 1 A (±.24%) at a frequency of 1 KHz is required to calibrate the AC Current Function. 



a. Select the AC Current function. (Press the aci funciiou key). 

b. Set the AC Current Source to provide an output of 30 mA and connect it to the HP 3457A front 
panel I and LO input terminals. 
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c. Use the following procedure to calibrate the AC Current function on the 30 mA, 300 mA and 1 A 
ranges beginning with the 30 mA range. 

1. Set the 3437A to the appropriate current range. (Ut« the | or | tcroll key to telect the proper range). 

2. Set the current source to provide a full-scale reading on the HP 34S7A range selected. 

3. Access the Calibration Command. (Press the Blue shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

4. Enter the value of the input current (in amps). (NOTE: if the security feature has not been disabled 
(set to 0), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl " through " c5 " for each of the remaining ranges. 

e. Set the Current Source for an output of 0 and disconnect it from the HP 34S7A. 

5-43. Frequency Calibration • Front Terminals 

5-44. Equipment Required. A Frequency Generator capable of providing a single sine-wave signal between 
100 Hz and I MHz with a frequency accuracy of 1.003%) is required to calibrate the Frequency Function. 

a. Set the 3457A to the Frequency function. (Press the FREQ function key). 

b. Set the Frequency Source to a known frequency between 100 Hz and 1 MHz and connect it to the 
HP 34S7A front panel HI and LO input terminals. 

c. Access the Calibration command. (Press the Blue SHIFT key, then the OFFSET COMP / C configuration 
key), The display will show CAL 

d. Enter the value of the input f requency (in hertz). (NOTE; if the security feature has not been disabled (set 
to 0), It will be necessary to enter the Input freguency, the delimiter ( , ) and the security code). 



e. Press the ENT key. The display will show CALIBRATING while the calibration routine is running. 

f. Disconnect the Frequency Source from the HP 3457A. 

5-45. CALIBRATION PROCEDURES - REAR PANEL INPUTS 

5-46. The following paragraphs describe the calibration process for the HP 3457A rear panel inputs. 
Separate procedures are provided for the standard instrument (Rear Input Terminals), and instruments 
equipped with optional plug-in assemblies 44491A (Genera! Purpose Relay Assembly) and 44492A (Reed 
Relay Multiplex Assembly), ^lect the procedure which applies to your instrument. 

S-47. DC Volts Offset Calibration - Rear Terminals (Standard Instrument) 

5-48. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Short the fl SENSE HI and LO and INPUT HI and LO rear input terminals together. 
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b. Select the rear input terminals. (Preu the TERM configuration key, enter the number 2 and press the EI'/T 
key). 

C. Select the DC Voltage function. (Press the DCP function key). 

d. Use the following procedure to calibrate the rear terminal offset on the 300 V, 30 V, 3 V. 300 mV, 
and 30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to the appropriate voltage range. (Use the | or j scroll key to select the proper voltage 
range). 

2, Access the Calibration command. (Press the Blue shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled (set to 
0), It >vlll be necessary to enter the Input value, the delimiter ( , ) and the >ecur<r>' code). 

4, Press the ENT key. The display will show CALIBRATINQ while the calibration routine is 
running. 

e. Repeat steps " dl " through " d4 " for each of the remaining voltage ranges. 

5-49. Two-Wire Ohms Offset Calibration - Rear Terminals (Standard Instrument) 

5-50. Equipment Required. A low thermal short is required for this procedure. 

a. Short the O SENSE HI and LO and INPUT HI and LO rear input terminals together. 

b. Select the rear input terminals. (Press the term configuration key, enter the number land press the ENT 
key). 

C. Select the 2-Wire Ohms function. (Press the ohm function key). 

d. Use the following procedure to calibrate the rear terminal offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the t i key to select the proper 
range). 

2. Access the Calibration command. (Press the Blue SHIFT key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input; in this case 0. (NOTE: if the security feature has not been disabled (set to 
0), It will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATINQ while the calibration routine is 
running. 

e Repeat steps '' dl " through " d4 " for each of the remaining ranges. 
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5-51. Four-Wire Ohms Offset Calibration • Rear Terminals (Standard Instrument) 

S-52. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Short the •* SENSE HI and LO and INPUT HI and LO rear input terminals together, 

b. Select the rear input terminals. (Press the term configuratioH key, enrer Ike number 2 and press the ENT 
key). 

C. Select the 4-Wire Ohms function. (Press the Blue shift key, then the OHM / OH ME function key). 

d. Use the following procedure to calibrate the rear terminal offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the f | scroll key to select the proper 
range). 

2. Access the Calibration command. (Press the lltae shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled (.set to 
0), it will be necessary to enter the Input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALiBRATINQ while the calibration routine is 
running. 

e. Repeat steps " dl " through ” d4 '' for each of the remaining ranges. 

5-53. DC Current Offset Calibration - Rear Terminals (Standard Instrument) 

5*54. Equipment Required. No equipment is needed for this procedure. 

a. Select the rear input terminals. (Press the TERM configuration key, enter the number 2 and press the ENT 
key). 

b. Select the DC Current function. (Press the OCI function key). 

c. Use the following procedure to calibrate the rear terminal offset on the 300 uA, 3 mA, 30 mA, 
300 mA, and 3 A ranges beginning with the 3 A range. 

1, Set the 3457A to the appropriate current range. (Use r*? | w | scroll key to select the proper range). 

2. Access the Calibration command. (Press the Blue shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled (set to 
0), It will be necessary to enter the Input value, the delimiter ( , ) and the security code). 

4, Press the ENT key. The display will show CALIBRATINQ while the calibration routine is 
running. 

d. Repeat steps " cl " through " c4 " for each of the remaining ranges. 
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5-56. Wiring Block Preparation 

5-57. It will be necessary to connect shorting wires to the Plug-In Assembly Wiring Block before calibration 
can be performed. The following procedures outline the wiring block preparation. 



WARNING 



Thin proc edure assumes lhal ihe Wiring Block is new and has no wires connected to 
it. If the Wiring Block is connected to an external device, hazardous voltages may 
he exposed when the Strain Relief /Wiring Block Assembly is removed. 
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a. Remove the two screws attaching the Strain Relief/Wiring Block Assembly to the rear panel and 
disconnect it from the instrument. (Refer to Figure 5-3, Step I). 

b. Remove the Strain Relief Plate from the bottom of the Strain Relief Assembly (Figure 5-3, Step 2). 

c. Remove the Wiring Block from the Strain Relief Mousing (Figure 5-3, Step 3). 

d. Install copper shorting wires from INput HI to INput LO, from INput HI to fl Sense HI, and from 
INpiit LO to Cl Sense LO on 4-Wire Cl input channel 10. Securely tighten the appropriate retaining 
screws. (Refer to Figure 5-4 for wire connections). 

e. Connect the prepared Wiring Block Assembly to the HP 44491 A General Purpose Relay Assembly. 



SHORTING WIRES 




Figure 5-4. 44491A Wiring Block Connections 
5-58. DC Volts Offset Calibration • HP 44491 A 

a. Select the DC Voltage f unction. (Pren ihe dcp fumtion key). 

b. Select the Scanner Input. (Press the term configuration kry, enter the number 2 and press the ENT key ). 

C. Select channel 0. (Press the chan configuration key, enter the number 0 and press the ENT key). 

d. Use the following procedure to calibrate the DC offset on the 300 V. 30 V. 3 V, 300 mV and 
30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to the appropriate range. (Use the f «r | scroll keys to select the proper range). 

2. Access the Calibration Command. (Press the Blue shift key, then Ihe OFFSET COMP / C configura- 
tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled {set to 
0), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 
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e. Repeat steps " d 1 " through " d4 " for each of the remaining ranges. 

5-59. TwO'Wire Ohms Offset Caiibratton - HP 44491A 

a. Select the 2-Wire Ohms f unction. (Press the ohm function key}. 

b. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key), 

c. Use the following procedure to calibrate the 2-wire ohm offset on the 30 Mohm, 3 Mohm. 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range (Us* the | or | scroll keys to select the proper 
range), 

2 . Access the Calibration Command. (Press the nine shift key, then the OFFSET COMP / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled (set to 
0), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl " through " c4 " for each of the remaining ranges. 

5*60. Four-Wire Ohms Offset Calibration • HP 44491A 

a. Select the 4-Wire Ohms function. (Press the Blue shift key then the OHM / OHMF function key). 

b. Close channel lO. (press the chan configuration key, enter the number 10 and press the ENT key). 

c. Use the following procedure to calibrate the 4-Wire ohm offset on the .30 Mohm. 3 Mohm. 
300 Kohm, 30 Kohm, 3 Kohm. 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the f or | scroll keys to select the proper 
range). 

2. Access the Calibration Command. (Press the Blue shift key, then the OFFSET comp / C configura- 
tion key). The display will show CAL. 

3. Enter the value of the input • in this case 0. (NOTE: If the security feature has not been disabled (set to 
0), It will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl " through " c4 " for each of the remaining ranges. 

5-61. DC Current Offset Calibration - HP 44491A 

a. Select the DC Current f unction. (Press the DCI function key.) 

b. Select the Scanner input. (Press the term configuration key, enter the number 2, and press the ENT key.) 
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c. Use the following procedures to calibrate the DC Current offset on the 300 uA. 3 mA. 30 mA. 
300 mA and 3 A ranges beginning with the 3 A range 

1. Set the 3457A to the appropriate current range. (Us« the | or | scroll key to select the proper runge.) 

2. Access the Calibration Command. (Press the Blue shift kov, then the OlFStT COMP / C configura- 
tion key.) The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTL: if the security feature has not been disahleJ (set to 
0), It will be nooessary to enter the input ralue, the delimiter ( , ) and the security code.) 




4, Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps " cl " through " c4 " for each of the remaining ranges. 

5-62. CALIBRATION PROCEDURES - HP 44492A 10 CHANNEL MULTIPLEXER ASSEMBLY 
5-63. Wiring Block Preparation 

5-64. It will be necessary to connect a shorting wire to the Plug-In Assembly Wiring Block before calibra- 
tion can be performed. The following procedure outlines the wiring block preparation. 



WARNING 



Thii pruci'ciiirc aisiimvi lhai the Wirinn Blotk is nciv and has no wires cvnncclcd lu 
it. If ihe Wiring Block is comeewd to an external device, hazardous voltages may 
he exposed when the Strain Reliel /Wiring Block AssemNy is removed. 





Figure 5-5. 44492A Wiring Block Connections 



a. Remove the two screws attaching the Strain Relief/Wiring Block Assembly to the rear panel and dis- 
connect it from the instrument. (Refer to Figure 5-3. Step I). 



b. Remove the Strain Relief Plate from the bottom of the Strain Relief Assembly (Figure 5-3. Step 2), 
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c. Remove the Wiring Block from the Strain Relief Housing (Figure 5-3, Step 3). 

d. Install a copper shorting wire between the H and L inputs of channel 0. Tighten the two retaining 
screws. (Refer to Figure 5-5 for wire connection). 

e. Connect the prepared Wiring Block Assembly to the HP 44492A 10 Channel Multiplexer Assembly. 
5-65. DC Volts Offset Calibration • HP 44492A 

a. Select the DC Voltage f unction. the dci' function key). 

b. Select the Scanner Input, (/‘teas the TLHM configuration key, enter the number 2 and press the F.NT key). 

C. Select channel 0. (Press the chan configuration key, enter the number 0 and press the ENT key). 

d. Use the following procedure to calibrate the DC offset on the 300 V. 30 V, 3 V, 300 mV and 
30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to the appropriate range. (Use the f or | scroll keys to select the proper range). 

2. Access the Calibration Command. (Press the lltue Sll IET key, then the offset comp / C configura- 
tion key). The display will show CAL 

3. Enter the value of the input - in this case 0. (NOTE: If the security feature has not been disabled (set to 
0), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e, Repeat steps " dl " through " d4 " for each of the remaining ranges. 

5-64. Two-Wire Ohms Offset Calibration - HP 44492A 

a. Select the 2-Wire Ohms function. (Press the oh M function key). 

b. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

c. Use the following procedure to calibrate the 2-wire ohm offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm and 300 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the | or j scroll keys to select the proper 
range). 

2. Access the Calibration Command. (Press the Blue shift key, then the OFFSET COMP / C con- 
figuration key). The display will show CAL 

3. Enter the value of the input - in this case 0. (NOTE: if the security feature has not been disabled (set 
to 0 ), it will be necessary to enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " cl ” through " c4 " for each of the remaining ranges. 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6-2. This section contains information for ordering replacement parts. Tables 6-2 through 6-4 lists The 
electrical and mechanical parts in alphanumeric order of their reference designators and includes ihe 
reference designator. HP part number, quantity used, part description (Refer to abbreviations listed in Table 
6-1). a five-digit manufacturer’s code and the manufacturer’s part number for each part. Table 6-3 lisis 
modifications and part changes. This section also includes disassembly/assembly ijrocedures for replace- 
ment of mechanical parts and printed circuit assemblies. 



6>3. ORDERING INFORMATION 
6*4. Listed Parts 

6-5. To obtain a part listed in the Replaceable Parts table, quote the Hewlett-Packard part number, the quan- 
tity required, and address the order to the nearest Hewlett-Packard Office. (Office Locations are listed at 
the back of this manual.) 

6-6. Non-Listed Parts 

6-7. To order a part that is not listed in the replaceable jKirts table, include the instrument model numljei. 
instrument serial number, description and function of the part, and number of parts required. Address the 
order to the nearest Hewlett-Packard Office. 

6-8. Direct Mail Order System 

6-9. Within the USA, Hewlett-Packard can supply parts through a direct mail order system. Advantages of 
using the system are: 



a. Direct ordering and shipment from the HP Parts Center. 

b. No maximum or minimum order amount on any mail order (there is a minimum order amount lor 
parts ordered through a local HP office when the orders require billing and invoicing). 

c. Prepaid transportation (there is a small handling charge for each order). 

d. No invoices - to provide these advantages, a check, money order or VISA or Mastercard number 
(with expiration date) must accompany each order. 

6-10. Mail order forms and specific ordering information is available through your local HP office. 
Addresses and phone numbers are listed at the back of this manual. 
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6-11. PART CHANGES 

6-12. Components which have been changed are so marked by one of three symbols; a delta (A), a delta 
with a letter subscript (Ag) or a delta with a numeric subscript (Aiq). A delta with 
component listed is the preferred replacement for an earlier component. A delta 
dicates a change which is explained in a note at the bottom of the page. A delta 
indicates the related change is discussed in backdating (Section VII). The number 
the change number in the backdating section. 

6-13. PROPRIETARY PARTS 

6-14. Items marked by a dagger (t) in the reference designator column are available only for repair and 
service of Hewlett-Packard instruments. 



no subscript indicates the 
with a letter subscript in- 
with a numeric subscript 
of the subscript indicates 
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6-15. DISASSEMBLY/ASSEMBLY PROCEDURES 

6-16. The following procedures explain how lo remove and replace certain cabinet parts and printed circuit 
assemblies. 



WARNING 



To avoid personal initiry. he ceiiain !ha( the line power and all external inputs are 
disconnected /rom the HP 3457 A helore proceeding with any disassembly 
procedures. 



CAUTION 



To prevent damage to the HP 3457 A. observe static handling and dean handling 
iechnu]iies when disassembling. 



6*17. Rear Terminal Assembly Removal 

6-18. No prior disassembly of the instrument is required lo remove the Rear Terminal Assembly. Remove 
the Rear Terminal Assembly as follows: 

a. Remove the power cord and all externa! input connections from the HP 3457A. 

b. Remove the two screws attaching the Terminal Assembly to the rear panel. 

c. Remove the Terminal Assembly from the rear panel and disconnect the attached connector. 

d. Replace the Terminal Assembly by reversing the order of steps a through c. 

6-19. Optional Plug-In Assembly Removal 

6-20. No prior disassembly of the instrument is required to remove the Optional Pliig-ln Assemblies. Remove 
the Optional Plug-In Assemblies as follows: 

a. Remove the power cord and all external input connections from the HP .3457A. 

b. Remove the two screws attaching the Terminal Block Assembly to the rear panel. 

c. Remove the Terminal Block Assembly. 

d. Lift the two white locking levers to release the locking mechanism. 

e. Use the holes provided in the corners of the Plug-In Assembly shield to pull the assembly free of 
the instrument. 

f. Squeeze the locking tabs of the attached connector together and disconnect the connector. 

g. To replace the Plug-In Assembly, reverse the order of steps a through f. 
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6-21. Top Cover Removal 

6-22, No prior disassembly of the instrument is required to remove the Top Cover. Remove the Top Cover 
as follows: 

a. Remove the power cord and all external input connections from the HP 3457A. 

b. Turn the unit upside down and loosen the six screws in the bottom cover. (These are captive screws. 
It is not necessary to remove them completely). 

c. Return the unit to an upright position and remove the lop cover. 

d. To replace the top cover, reverse the order of steps a through c. 

6-23. Display Assembly Removal 

6-24. The Top Cover must be removed prior to removing the Display Assembly. Remove the Display 
Assembly as follows: 

a. Remove the Top Cover as described in paragraph 6-2 1. 

b. Disconnect the plug on the back of the Display Assembly. 

CAUTION 



The pin', of the phift ammned to the display assanNy are quite Iroffile. 
Disconnect the plu.v hy piillinf; on the rihhon cable rather than the pluf; itseH. 



c. Remove the two screws attaching the Display Assembly to the Front Panel. 

d. Remove the Display Assembly from the Front Panel. 

e. To replace the Display Assembly, rev erse the order of steps a through d. 

6-25. Digital (A1 or All) Assembly Removal 

6-26. It will be necessary to remove the Top Cover prior to removing the Digital Assembly. To remove the 
Digital Assembly: 

a. Remove the Top Cover as described in paragraph 6-21. 

b. Remove the four screws holding the shield to the Digital Assembly and remove (he shield. 

c. Remove the power switch pushrod. Grasp the pushrod firmly near the power switch and pull it off 
the power switch shaft. 

d. Disconnect connectors P50I (Use the white pull strap). P502, P70I and P702 from the Digital 
Assembly. 

e. Remove the two screws attaching the HPIB Connector/Heat Sink bracket to the rear panel. 
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f, Remove the Digital Assembly by raising the front edge of the board and sliding it forward. 

g, To replace the Digital (Al) Assembly, reverse the order of steps a through f. 

6-27. Plug-In Support Assembly Removal 

6-28. The Rear Terminal Assembly or Plug-In Assembly and Top Cover must be removed prior to removing 
the Plug-In Support Assembly. Remove the Support Assembly as follows: 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-In Assembly (paragraph 6-19) and 
Top Cover (paragraph 6-21). 

b. With the front panel of the instrument facing you. move the Plug-In Support Assembly slightly to 
the left to release the locking tab. and lift the support upward. 

c. Lay the Plug-In Support Assembly over the front panel to gain access to the Top Analog Shield. 
(The Support Assembly will be supported by its cables.) 

d. Remove the Top Analog Shield. (Press the sheet metal tabs near the center of the instrument to 
release the shield, lift the shield and remove if.) 

e. Disconnect connector A2-P501 and the five input wires to remove the Support Assembly. 

f. To replace the Plug-In Support Assembly, reverse the order of steps a through e. 

6-29. AC Convertor (A3) Assembly Removal 

6-30. It will be necessary to remove the Rear Terminal Assembly or Plug-In Assembly. Top Cover, and 
Plug-ln Support Assembly prior to removing the AC Convertor Assembly. 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-ln Assembly (paragraph 6-19). Top 
Cover (paragraph 6-21) and Plug-ln Support Assembly (paragraph 6-27). 

b. Disconnect the red and black input wires and connector A2-P303 from the Analog (A2) Assembly. 

c. Remove the screw located near the center of the AC Convertor Assembly. 

d. Remove the AC Convertor Assembly. 

e. To replace the AC Convertor Assembly, reverse steps a through d. 

6-31. Analog (A2) Assembly Removal 

6-32. The Rear Terminal Assembly or Plug-ln Assembly. Top Cover. Plug-ln Support Assembly, and AC 
Convertor (A3) Assembly must be removed prior to removing the Analog (A2) Assembly. Remove the 
Analog Assembly as follows; 

a. Remove the Rear Terminal Assembly (paragraph 6- 1 7) or Plug-In Assembly (paragraph 6- 1 9). Top 
Cover (paragraph 6-21), Plug-ln Support Assembly (paragraph 6-27) and AC Convertor Assembly 
(paragraph 6-29). 

b. Disconnect the five input wires from the front panel and connectors Al or Al 1-P502 and A3-P90I. 
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c. Remove the seven screws which hold the A2 Assembly to the bottom shield. (It is not necessary to 
remove the screws from the Reference Assembly.) 

d. Slide the Analog Assembly toward the rear of the instrument to clear the fuse holder from the 
front panel and remove the assembly. 

e. To replace the Analog Assembly, reverse steps a through d. 

6-33. Front Panel Removal 

6-34, It is necessary to remove the Rear Terminal Assembly or Plug-In Assembly. Top Cover. Plug-In 
Support Assembly, AC Convertor (A3) Assembly and Analog (A2) Assembly prior to removing the Front 
Panel Assembly. Remove the Front Panel Assembly as follows: 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-In Assembly (paragiaph 6-19). Top 
Cover (paragrapli 6-21). Plug-In Support Assembly (paragraph 6-27). AC Convertor (A3) Assembly 
(paragraph 6-29) and Analog (A2) Assembly (paragraph 6-31). 

b. Disconnect connector P50I from the Digital Assembly. 

c. Remove the screw attaching the Front Panel to the bottom shield of the Digital Assembly. 

d. Lift the Front Panel clear of the Itotfom cover. 

e. To replace the Front Panel Assembly, reverse the order of steps a through d. 
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Table 6-2. HP 3457A Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Aj A1 


03457-66501 


7 


1 


PC ASSY-KAIN CONTROLLER 


28480 


03457-66501 


A16T501 


1420-0278 


7 


1 


BATTERY 2.9V .72A-HR LI/S-DIOX U-fLEX 


PWCON 


B9511 


A1C500 


0160-4812 


0 


4 


CAPACITOR-FXD 220PF *-5X 100VDC CER 


56289 


592CCOG221J100B 


A1C501-C502 


0160-4788 


9 


4 


CAPACtTOR-FXD 18PF -r-SX 100V0C CER 


56289 


592CCOG180J100B 


A1C503 


0160-3335 


0 


2 


CAPACITOR-FXD 470PF -r-lOX 100V0C CER 


16299 


CAC02X7R471K100A 


A1C505 


0160-4832 


4 


25 


CAPACITOR-FXD .01UF -r-lOX 100VDC CER 


56289 


592CX7R103K100C 


A1C506 


0180-1746 


5 


4 


CAPACITOR-FIXED 15UF -r-lOX 20V0C TA 


56289 


150D156X9D20B2 


A1C507 


0160-4832 


4 




CAPACITOR-FXO -01UF -r-lOX 100VOC CER 


56289 


592CX7R103K100C 


A1C509 


0160-4835 


7 


9 


CAPACITOR-FIXED .10F +-10X 50VDC CER 


16299 


CAC04X7R104K050A 


A1C510 


0180-1746 


5 




CAPACITOR-FIXED 15UF ♦-10X 20V0C TA 


56289 


150D156X9020B2 


A1C511 


0160-4835 


7 




CAPACITOR-FIXED .1UF -r-lOX 50VDC CER 


16299 


CAC04X7R104K050A 


A1C512 


0160-4805 




2 


CAPACITOR-FIXED 47PF *-5X 100VDC CER 


24546 


CAC02COC470J100A 


A1C513 


0160-4835 


7 




CAPACITOR-FIXED .1UF -r-lOX 50VDC CER 


16299 


CAC04X7R104K050A 


A1C514 


0180-0291 


3 


22 


CAPACITOR-FIXED 1UF -r-lOX 35V0C 


56289 


150D105X9035A2-OYS 


A1C515 


0160-4835 


7 




CAPACITOR-FIXED .lUF *-10X 50VDC CER 


16299 


CAC04X7R104K050A 


A1C516 


0160-4825 


5 


2 


CAPACITOR-FXD 560PF -r-5X 100VDC CER 


56289 


592CCOG561J100C 


A1C517 


0160-4812 


0 




CAPACITOR-FXD 220PF *-5X 100VDC CER 


56289 


592CCOG221J100B 


A1C550 


0180-0291 


3 




CAPACITOR-FIXED 1UF ♦-10X 35VDC TA 


56289 


1500105X9035A2-DYS 


A1C552 


0180-0291 


3 




CAPACITOR-FIXED 1UF ♦-10X 35VOC TA 


56289 


150D105X9035A2-DYS 


A1C553 


0180-0291 


3 




CAPACITOR-FIXED lUF ♦-10X 35VDC TA 


56289 


150D105X9035A2-DYS 


A1C572 


0180-0309 


4 


3 


CAPACITOR-FIXED 4.7UF -r ^OX lOVDC TA 


56289 


150D475X0010A2 


A1C574 


0160-4571 


8 


35 


CAPACITOR-FIXED .lUF -r80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C575-C577 


0160-3847 


9 


18 


CAPACITOR-FIXED .OIUF -rlOO -OX 50V0C 


16299 


CAC02X7R103X050A 


A1C578 


0160-4571 


8 




CAPACITOR-FIXED .lUF -r80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C579 


0160-3847 


9 




CAPACITOR-FIXED .OIUF -*100 -OX 50VOC 


16299 


CAC02X7R103X050A 


A1CS80 


0160-4571 


8 




CAPACITOR-FIXED .10F ■'80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C581-C582 


0160-3847 


9 




CAPACITOR-FIXED .OIUF -rlOO -OX 50V0C 


16299 


CAC02X7R103X050A 


A1C583 


0160-4835 


7 




CAPACITOR-FIXED .1UF -»-10X 50VDC CER 


16299 


CAC04X7R104K050A 


A1C584-C585 


0160-3847 


9 




CAPACITOR-FIXED .OIUF *100 -OX 50VDC 


16299 


CAC02X7R103X050A 


A1C586 


0160-4571 


8 




CAPACITOR-FIXED .lUF *80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C587 


0160-3847 


9 




CAPACITOR-FIXED .OIUF *100 -OX 50VDC 


16299 


CAC02X7R103X050A 


A1C588-C589 


0160-4571 


8 




CAPACITOR-FIXED .1UF +80 -20X50V0C 


16299 


CAC02Z5U1042 


A1C590-C591 


0160-3847 


9 




CAPACITOR-FIXED .OIUF *100 -OX 50VDC 


16299 


CAC02X7R103X050A 


A1C592-C593 


0160-4571 


8 




CAPACITOR-FIXED .lUF +80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C594 


0160-3847 


9 




CAPACITOR-FIXED .OIUF +100 -OX 50VDC 


16299 


CAC02X7R103X050A 


A1C595 


0160-4571 


8 




CAPACITOR-FIXED .lUF +80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C596-C597 


0160-3847 


9 




CAPACITOR-FIXED .OIUF +100 -OX 50VDC 


16299 


CAC02X7R103X050A 


A1C598-C599 


0160-4571 


8 




CAPACITOR-FIXED .1UF +80 -20X 50V0C 


16299 


CAC02Z5U104Z 


A1C701 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10X 100VDC CER 


56289 


592CX7R103K100C 


A1C702 


0180-3446 


6 


1 


CAPACITOR-FXD 3300UF+-20X 25VDC AL 


UCMCH 


SM25VB3300MHC 


A1C703 


0160-4571 


8 




CAPACITOR-FIXED -1UF *80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1C704 


0180-0374 


3 


2 


CAPACITOR-FXD 10UF+-10X 20VOC TA 


56289 


150D106X9020B2 


A1C705-C706 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10X 100VDC CER 


56289 


592CX7R103K100C 


A1CR501-504 


1901-0050 


3 


49 


DIODE-SWITCHIHG 80V 200MA 2HS D035 


9N171 


1N4150 


A1CR505 


1901-0518 


8 


5 


DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 


71785 


5082-2800 



m.mK-1 imikiitcs (Iwl a clwngi' ha.s been mack- (o lhal |V.rl. See Tabk- 6-5 lor an esplanalion ol' Ihc dianso. 
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Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Refeience 

Designation 


HP Part 
Number 


C 

L 


Qly 


Description 


Mfr 

Code 


Mfr Part Number 


A1CR506-509 


1901 • 0050 


3 




DIODE-SWITCHING 80V 200MA 2NS D03S 


9N171 


1N4150 


A1CR511 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS D035 


9N171 


1N4150 


A1CR513-516 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS D035 


9N171 


1N4150 


A1CR517 


1901-0518 


8 




DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 


71785 


5082-280Q 


A1CR518 


1901-0050 


3 




DIODE-SWITCHING SOV 200MA 2NS DOSS 


9N171 


1N4150 


AKR701-702 


1901-0743 


1 


11 


DIODE-POWER RECTIFIER 400V 1A 


14936 


1N4004 


A1CR703 


1902-0936 


6 


3 


DIODE-ZENER 6V -►-SX PD = 5W IR = 500UA 


9N171 


TVS505 


A1H701 


03457-01201 


8 


2 


BRACKET-HEAT SINK 


28480 


03457-01201 


A1J501 


1251-0601 


7 


2 


CONN-POST TYPE . 100-PIH- SPCG 34 CON? 


76381 


3594-6002 


A1J502 


1251-7760 


7 


2 


CONN-POST TYPE . 100- PI H- SPCG 4-COMT 


00779 


102202-1 


A1J503 


5180-8228 


7 


2 


CONNECTOR-HPie 


28430 


5180-8228 


AU701 


1252-0239 


3 


2 


CONM-POST TYPE 5.0PIN SPCG 8-CONT 


27264 


10-16-3081 


A1J702 


1252-0206 


4 


2 


CONN-POST TYPE . 100-P I N - SPCG 5-CONT 


00779 


640454-5 


A1JMS32 


1251-5619 


1 


3 


CONN-POST TYPE . 1 00 - P I M - SPCG 4-CONI 


18873 


65500-104 


A1JM532A 


1258-0141 


8 


6 


JUMPER-REMOVABLE FOR 0.025 IN SO PINS 


00779 


530153-2 


A1JM533 


1251-4682 


6 


1 


CONNECTOR-3 PIN MALE POST TYPE 


27264 


22-10-2031 


A1 JH533A 


1258-0141 


8 




JUMPER-REMOVABLE FOR 0.025 IN SO PINS 


00779 


530153-2 


A1L701 -703 


9100-1788 


6 


6 


CORE-FERRITE WIDEBAND CHOKE IMP:>680 


02114 


VK200 20/4B 


i AIMP 1 


0370-0603 




1 


KEYCAP-POWER SWITCH 


28480 


0370-0603 


A1HP2 


03457-43701 


1 


1 


PUSHROO-PUWER SWITCH 


28430 


Q3457-43701 


ATQ500 


1854-0296 


a 


1 


TRANSISTOR NPN SI TO-92 PD-310MU 


04713 


HPS6543 SELECTED 


A1Q501 


1854-0215 


1 


4 


TRANSISTOR NPN SI PD^SSOMU FT:300HHZ 


04713 


2N3904 


A10502-Q503 


1853-0036 


2 


5 


TRANSISTOR-PNP SI PD»510MW FTs250MH2 


27014 


2N3906 


A10504-Q505 


1854-0215 


1 




TRANSISTOR NPN SI PD«350MW FT:300MH2 


04713 


2N3904 


A1O506 


1853-0036 


2 




TfiANSISTOR-PMP SI P0=510MW FT=250MH2 


27014 


2N3906 


A1R500 


0698-3615 


8 


2 


RESISTOR 47b 5X 2W MO IC=0-t-200 


27167 


FP42-2-T00-47R0-J 


A1R501 


0686-1515 


8 


1 


RESISTOR 1500 S% .5W CC TC=0*529 


01121 


EB1515 


A1R502 


0698-3359 


7 


2 


RESISTOR 12. 7K IX .125W F IC»0*-t00 


24546 


C14- 1/8- TO- 1272- F 


A1R504 


0757-0449 


6 


9 


RESISTOR-FXO 20K U 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-20CI2-F 


A1R506 


0757-0445 


2 


2 


RESISTOR-FXD 13K IX 1/8U F TC°0*-10 


24546 


CT4-1/8-T0-1302-F 


A1R507 


0698-4482 


9 


4 


RESISTOR-FXD 17. 4K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-1742-F 


A1R508 


0757-0449 


6 




RESISTOR-FXD 20K IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-T0-2002-F 


A1R509-R510 


0757-0438 


3 


12 


RESISTOR-FXD 5.11K IX 1/8W F IC=0+-100 


24546 


CI4-1/8-T0-5111-F 


A1R513-R5U 


0757-0273 


4 


3 


RESISTOR-FXD 3. OIK IX 1/8W F TC=»-100 


24546 


CT4- 1/8-T0-3O11 -F 


A1R515 


0757-0280 


3 


19 


RESISTOR-FXO IK IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-1001-F 


A1R523 


0757-0438 


3 




RESlSTOR-fXO 5.11K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-5111-F 


A1R525 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8W F TC=0-*-100 


24546 


CT4- 1/8-TO- 1001 -F 


A1R527 


0757-0280 


3 




RESISTOR-FXD IK U 1/8U F TC=0*-100 


24546 


CT4-1/8-TO-1001-F 


A1R530 


0757-0465 


6 


13 


RESISTOR-FXO 100K 1% 1/8U F TC=0t-100 


24546 


CT4-1/8-TO-1003-F 


A1R532 


0698-6324 


2 


1 


RESISTOR-FXD 187 U 1/8W F TC=0-f-100 


24546 


CT4-1/8-T0-187R-F 


A1R540 


0757-0280 


3 




RESISTOR-FXD 1K IX 1/8U F TC=0-t-100 


24546 


CT4-1/8-TO-1001-F 


A1R545-R547 


0757-0442 


9 


29 


RESISTOR-FXD 10K IX 1/8W F TC=0+-100 


24546 


CT4-1/8-TO-1002-F 


A1R549 


0757-0346 


2 


3 


RESISTOR-FXO 100 IX 1/8W F TC*0+-100 


24546 


CT4-1/8-T0-10RO-F 


A1R550 


0757-0465 


6 




RESISTOR-FXD 100K IX T/8W F TC = 0-*-100 


24546 


CT4-1/8-TO-1003-F 


A1R552-R553 


0757-0465 


6 




RESISTOR-FXD 100K IX 1/8W F TC=0+-100 


24546 


CT4-1/8-T0-1003-F 



A diflU’i (A) i'>i'ugci!(linij .1 p.irl miinbei ItKlk.iIvs lhal .1 diaiiiic has hven niado lo lhal is^irl. See Table 6-5 Tor an e\planalion ol' ihe change. 
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Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qly 


Description 


Mfr 

Code 


Mfr Part Number 


A1R554 


0757-0446 


3 


9 


RESISTOR-FXD 15K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1502-F 


A1R555 


0757-0442 


9 




RESISIOR-FXD 10K IX 1/8W F TC*=0*-100 


24546 


CT4-1/8-TO-1002-F 


A1R556-R557 


0757-0407 


6 


10 


RESISTOR-FXD 2000 IX 1/8W F TC*0*-100 


24546 


CT4-1/8-T0-201-F 


A1R558-R559 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8W F TC=0*-100 


24546 


CT4-1/B-TO-1001-F 


A1R560 


0757-0458 


7 


6 


RESISTOR-FXD 51. IK 1X.1/8W F TC=0*-100 


24546 


CT4-1/B-T0-5112-F 


A1R561-R562 


0757-0442 


9 




RESISTOR-FXD lOK IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-TO-1002-F 


A1R563 


0698-4482 


9 




RESISTOR-FXD 17. 4K IX 1/8W F TC = 0-»-100 


24546 


CT4-1/8-T0-1742-F 


A1R564 


0757-0438 


3 




RESISTOR-FXD 5.11K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-5111-F 


A1R565 


0757-0290 


5 


1 


RESISTOR-FXD 6.19K IX 1/8W F TC=0*-100 


19701 


5033R-1/8-TO-6191-F 


A1R566 


0757-0273 


4 




RESISTOR-FXD 3. OIK IX 1/8W F TC=*100 


24546 


CT4-1/8-TO-3011-F 


A1R567 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8U F TC=0+-100 


24546 


CT4-1/8-TO-1001-F 


A1R568 


0757-0438 


3 




RESISTOR-FXD 5.11K IX 1/8W F TC»0*-100 


24546 


CI4-1/8-T0-5111-F 


A1R569 


0757-0407 


6 




RESISTOR-FXD 2000 IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-201-F 


A1RPS03 


1810-0560 


7 


2 


HETWORK-RESISTOR 5.6K X 8 16-DlP 


56289 


916C562X1SR 


A1RP516 


1810-0286 


4 


5 


HETWORK-RESISTOR 16-DIP 10KO X IS 


56289 


916C103X2PE 


A1RP525 


1810-0266 


4 




HETWORK-RESISTOR 16D1P 10KO X 15 


56289 


916C103X2PE 


A1RP533 


1810-0124 


9 


2 


NETWORK-RES 16-DIP 200.00 X 6 


91637 


HDP1603-201C 


A1RP534 


1810-0266 


4 




HETWORK-RESISTOR 16-DlP 10KO X 15 


56289 


916C103X2PE 


A1RT500 


0837-0220 




2 


THERMISTOR ROD 10KO TC>- 3 .83X/C -DEG 


75263 


AL1545-6240-73-S6 


A1S701 


3101-2252 


7 


4 


SWITCH-PB DPDT ALTNG 4A 2S0VAC 


71468 


602094 


A1S702-S703 


3101-2769 




2 


SUITCH-Sl DPDT ST 5A 250VAC PC 


08351 


4021.4722 


A1SP501 


0960-0561 


4 


2 


AUDIO TRANSDUCER 1-3VDC; 85DB AT I.SV 


STRMC 


OMS-01-S.P. 


A1US01 


1820-2624 


9 


2 


IC-MPU; CLK FREQ>2MH2, ENHANCED 6800 


04713 


MC68B09P 


Ag 1 A1U502 


03457-88805 


0 


1 


IC-MEHORY 


28480 


03457-88805 


A1U503 


1818-3430 


2 


1 


1C NHOS 65536 (64K) ROM 200-NS 3-S 


S0562 


TMM2365P(MASKED> 


A1U504 


1820-1872 


7 


2 


1C BFR TTL LS IHV OCTL 2-INP 


27014 


0M81LS96N 


A1U505 


1620-3662 


7 


2 


IC-DC TO 4HHZ 6402 UART 


34571 


HD1-6402-B3409 


A1U506 


1818-1611 


7 


1 


IC-STAT RAH 16384 <16K) CMOS tSOHS 3S 


34335 


AM9128-15PC 


A1U507 


1820-2549 


7 


2 


IC-GPIB TALKER/LISTENER 


34649 


P8291A(E-V£RS10N) 


A1U508 


UK4-0001 


4 


2 


IC-16 BIT GPIB TRANSCEIVER 


26480 


UH4-0001 


A1U509-U510 


1820-2216 


5 


2 


IC-OCTAL D-TTPE POS - EDGE - TRI G CMOS FF 


27014 


MM74C374N 


A1U511 


1818-3429 


9 


1 


IC-STAT RAM 16384 {16K) CMOS 200MS 3S 


S0S62 


TC5517APL-2{SEL) 


A1U512-U513 


1820-1216 


3 


2 


IC-OCDR/DMUXR 5-T0-8-LINE 3-INP TTL LS 


01295 


SN74LS13SN 


A1U514 


1820-3197 


3 


1 


IC-BIN ASYHCHRO COUNTER CMOS/74HC 


04713 


MC74HC4020N 


A1U51S 


1820-3208 


7 


1 


IC-BIN ASYHCHRO COUNTER CMOS/74HC 


27014 


MM74HC393N 


A1U516 


1820-3173 


5 


2 


IC-FF J-K HEG-EOGI-TRIG CMOS/74HC 


04713 


MC74HC1 12N 


A1U517 


1820-1872 


7 




IC BFR TTL LS INV OCTL 2-lHP 


27014 


DH81LS96N 


A1U519 


1826-0138 


8 


4 


IC-OUAD COMPARATOR GP 14-OIPP PKG 


27014 


LM339N 


A1U591 


1820-2924 


2 


3 


IC-OUAD 2- INPUT NOR GATE CMOS/74HC 


04713 


MC74HC02N 


A1U592 


1820-3173 


5 




IC-FF J-K HEC-EDGE-TRIG CMOS/74HC 


04713 


MC74HC112N 


A1U593 


1820-2922 


0 


3 


IC-OUAO 2- INPUT HAND GATE CMOS/74HC 


04713 


HC74HCOON 


A1U594 


1820-3097 


2 


1 


IC-OUAO 2- INPUT AND GATE CMOS/74HC 


27014 


MM74HC0SN 


A1U595 


1820-2922 


0 




IC-OUAD 2- INPUT HAND GATE CMOS/74HC 


04713 


MC74HC00N 


A1U596 


1820-1203 


8 


1 


IC-TRIPLE 3-INPUT POS-AND GATE TTL IS 


01295 


SN74LS11N 



A dcl(a (A) picctci.liiig a pail miinbti iiKliciilcs llwu a duinge Itns licvn iii.idc lo lhal (wrl. Sov T.iHc 6-5 for an cx|>laii:ilioii ol Ihi' ^lianyi. 
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Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


^Qfy 


Description 


Mfr 

Code 


Mfr Part Number 


A1U597 


1820-2924 


2 


IC-OUAD 2-INPUT NOR GATE CHOS/74HC 


04715 


MC74HC02N 


A1U598 


1820-2922 


0 


IC-OUAO 2- INPUT HAND GATE CHOS/74HC 


04713 


MC74HC00N 


A1U599 


1820-1199 


1 1 


IC-HEX INVERTER 1-lNP TTL LS 


01295 


SN74LS04N 


A1U701 


1826-0551 


9 3 


IC-FXD V RGLTR POS 4. 9/5. IV TO-220 


27014 


LM340AT-5 


A1X502 


1200-0861 


8 2 


SOCKET-IC 28-CONT OIP DIP-SLDR 


00779 


640362-1 


Ag A1Y500 


0410-1864 


7 1 


CRYSTAL-OUARTZ 7.980 MHZ 


28480 


0410-1864 


A2 


03457-66502 


8 1 


PC ASSY-ANALOG 


28480 


03457-66502 


A2A1 


03456-66525 


4 1 


REFERENCE ASSEMBLY (NATIONAL) 


28480 


034S6-66525 


A„ A2C101 


0160-6842 


0 3 


CAPACITOR-FIXEO 220PF ♦-10X 650V0C 


28480 


0160-6842 


A2C1t1 


0160-4804 


0 1 


CAPACITOR-FXD 56PF -»-5X 100VDC CER 


16299 


CAC02COG560J100A 


A2C112 


0160-4532 


1 4 


CAPACITOR-FIXED 1000PF *-20X 50VOC CER 


56289 


592CX7R102H050B 


A2C113 


0160-4571 


8 


CAPACITOR-FIXED .1UF +80 -20X 50VDC 


16299 


CAC02ZSU104Z 


A2C1K 


0160-4571 


8 


CAPACITOR-FIXED .lUF *80 -20X 50VDC 


16299 


CAC02ZSU104Z 


A2C117 


0160-4571 


8 


CAPACITOR-FIXEO .lUF *80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A2C110 


0180-0229 


7 3 


CAPACITOR-FXD 33UF+-10X 10VDC TA 


56269 


1S0D336X9010B2 


A2C119 


0180-0291 


3 


CAPACITOR-FIXED 1UF *-10X 35VOC TA 


56289 


150D105X9035A2-DYS 


A2C121 


0180-0229 


7 


CAPACITOR-FXD 33UF*-10X lOVOC TA 


S6289 


1SOD336X9010B2 


A2C122 


0160-4571 


3 


CAPACITOR-FIXED .1UF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C123 


0160-4532 


1 


CAPACITOR-FIXED 1000PF *-20X SOVDC CER 


56289 


592CX7R102M050B 


A^ A2C201 -202 


0160-6842 


D 


CAPACITOR-FIXEO 220PF *-10X 630VDC 


28460 


0160-6842 


] A2C203 


0160-6267 


5 2 


CAPACITOR-FXD 100PF *-5X 200VDC CER 


04222 


SA106A101JAA 


Aq A2C204 


0160-6840 


3 2 


CAPACITOR-FXD 150PF *-2X 630VDC POLYP-I 


19701 


703E1AD151P631AX 


A2C211 


0160-4532 




CAPACITOR-FIXEO 1000PF *-20X SOVDC CER 


56289 


592CX7R102M050B 


A2C212 


0160-4571 


3 


CAPACITOR-FIXEO .1UF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C213 


0160-4571 


3 


CAPACITOR-FIXED .1UF +80 -20X 50VOC 


16299 


CAC02Z5U1042 


A2C2U 


0160-5349 


D 1 


CAPACITOR-FXD 200PF +-5X 100VDC CER 


56269 


292COG201J1008 


A2CA01 


0160-4791 


« 6 


CAPACITOR-FXD 10PF +-5X 100VDC CER 


04222 


SA106A100JAA 


A2CA02 


0160-6267 


5 


CAPACITOR-FXD 10OPF +-5X 200VDC CER 


04222 


SA106A101JAA 


A2C403 


0160-4571 { 


3 


CAPACITOR-FIXEO .1UF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C501 


0160-4571 { 


J 


CAPACITOR-FIXEO .1UF *80 -20X 50VOC 


16299 


CAC02Z5U104Z 


A2C502 


0160-4571 J 


} 


CAPACITOR-FIXED .1UF *80 -20X SOVDC 


16299 


CAC02ZSU104Z 


A2C503 


0160-4571 { 


} 


CAPACITOR-FIXED .1UF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C506 


0160-4571 f 


i 


CAPACITOR-FIXEO .lUF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C505 


0160-4571 ( 


i 


CAPACITOR-FIXEO .lUf +80 -20X 50V0C 


16299 


CAC02Z5U104Z 


A2C506 


0160-4571 { 




CAPACITOR-FIXED .1UF *80 -20X SOVDC 


16299 


CAC02ZSU104Z 


An A2C511 


0160-6839 • 


1 


CAPACITOR-FXD 470PF +-2X 630V0C POLYP 


19701 


703E1AD471PG631AX 


A2C512 


0160-6208 ( 


1 


CAPACITOR-FXD .1UF +-10X SOVDC 


10214 


ECR-7767K 


A2C513-C515 


0160-4571 f 




CAPACITOR-FIXED .lUF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C5U 


0160-4571 i 




CAPACITOR-FIXED .1UF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


A2C515 


0160-4571 £ 




CAPACITOR-FIXEO .1UF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


Aq A2C516 


0160-6840 £ 




CAPACITOR-FXD 150PF *-2X 630VDC POLYP-I 


19701 


703E1AD151P631AX 


A2C517 


0160-4571 £ 




CAPACITOR-FIXED -1UF *80 -20X 50V0C 


16299 


CAC02Z5U104Z 


A2C521 


0180-0291 3 




CAPACITOR-FIXED 1UF +-10X 35VOC TA 


56269 


150D105X9035A2-DYS 


A2C522 


0160-4571 £ 




CAPACITOR-FIXED .lUF +80 -20X SOVDC 


16299 


CAC02Z5U104Z 



A della (A) pieeeeding a pan number iiidicaiesih.il a change has been made lo Ihal |iarl. See Table 6-5 for an cxplanalinn of ihe change. 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2C523 


0180-0291 


3 




CAPACITOR-FIXEO 1UF -»-10X 35VDC TA 


56289 


1500105X9035A2-DYS 


A2C524 


0160-4571 


8 




CAPACITOR-FIXED -1UF *80 -20% 50V0C 


16299 


CAC02Z5U104Z 


A2C525 


0180-0291 


3 




CAPACITOR- FIXED 1UF *-10% 35VDC TA 


56289 


150010SX9035A2-OYS 


A2C526 


0160-4791 


4 




CAPACnOR-FXD 10PF *-5% lOOVDC CER 


04222 


SA106A100JAA 


A2C531 


0160-3847 


9 




CAPACITOR-FIXED -01UF •►100 -0% 50VOC 


16299 


CAC02X7R103X050A 


Ai A2C532-533 


0160-2343 


8 


2 


CAPACITOR-FXO lOOPF •►•10X 200V0C CER 


72982 


81O1-025-X5R0-101K | 


A2C901 


0180-3447 


7 


1 


CAPACITOR-FXO 1000UF•^-^0X 25V0C AL 


UCMCN 


SH25VB1000MMC 


A2C902 


0180-0291 


3 




CAPACITOR-FIXEO 1UF •►•10X 3SVDC TA 


56289 


150D105X9035A2-OYS 


A2C910 


0160-5755 


2 


1 


CAPACITOR-FXO .lUF -►-10X 100VDC CER 


04222 


SA401C104KAA 


A2C91 1 


0180-2986 


7 


2 


CAPACITOR-FXO 330UF*-20X 50V0C AL 


56289 


513D337M050DG4W 


A2C912 


0180-0291 


3 




CAPACITOR-FIXEO lUF ♦-10X 35V0C TA 


56289 


150D105X9035A2-DYS 


A2C921 


0180-2986 


7 




CAPACITOR-FXO 3300F*-20X 50V0C AL 


56289 


513D337M0S0DG4W 


A2C922 


0180-0291 


3 




CAPACITOR-FIXED lUF •►•10X 35VDC TA 


56289 


150D105X9035A2-DYS 


A2CR11M12 


1901-0376 


6 


6 


DIODE-GENERAL PURPOSE 35V 50HA 


9N171 


1N3595 


A2CR113-1U 


1901-0050 


3 




DIOOE-SUITCHING 80V 2O0MA 2HS 0035 


9N171 


1N4150 


A2CR118 


1902-0952 


6 


15 


DIODE-ZHR 5.6V 5X P0*.4W TC«*.046X 


04713 


SZ30035-10RL 


A2CR119 


1901-0050 


3 




OiOOESUITCHING 80V 200MA 2NS 0035 


9N171 


1N4150 


A2CR121-134 


1902-0952 


6 




DIOOE-ZHR 5.6V 5X P0».4W TC»-*.046X 


04713 


SZ30035-10RL 


A2CR135-137 


1901 -0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 0035 


9N1 71 


1N4150 


A2CR201 


1901-0849 


8 


1 


OlODE-POWER RECTIFIER IKV 1A 00-41 


14936 


1N4007 


A2CR202 


1902-0962 


8 


1 


OlODE-ZNR 15V 5X PD«.4W TC»*.087X 


04713 


SZ30035-020 


A2CR401-404 


1901-0838 


5 


4 


OlODE-POWER RECTIFIER 200V 1.5A 


30043 


1N5393 


A2CR511-514 


1901-0040 




4 


DIODE-SWITCHING 30V 50MA 2NS 00-35 


9N171 


1N4148 


A2CR531 


1902-0958 


2 


2 


OIODE-ZNR 10V SX P0«.4W TC-+.075X 


04713 


SZ30035- 16RL 


A2CR532 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2HS 0035 


9N171 


1N4150 


A2CR901-902 


1901-0743 






DIODE-POWER RECTIFIER 400V 1A 


14936 


1N4004 


A2CR903 


1902-0936 


6 




DIODE-ZENER 6V •►•5X PD = 5W IRsSOOUA 


9N171 


TVS505 


A2CR904 


1901-0743 






DIODE-POWER RECTIFIER 400V 1A 


14936 


1N4004 


A2CR911-912 


1901-0743 


1 




DIOOE-POWER RECTIFIER 400V 1A 


14936 


1N4004 


A2CR913 


1902-1000 


7 


2 


OIOOE-ZHR 39V 5X P0*5W IRrSOONA 


04713 


1N5366B 


A2CR914 


1902-0632 


9 


2 


DIOOE-ZHR 17V 5X P0=5W TC=*75X 


04713 


1N5354B 


A2CR921-922 


1901-0743 


1 




OlODE-POWER RECTIFIER 400V 1A 


14936 


1N4004 


A2CR923 


1902-1000 


7 




DIODE-ZNR 39V 5X P0=5W IR=500NA 


04713 


1N5366B 


A2CR924 


1902-0632 


9 




DIOOE-ZHR 17V 5X P0=5W TC**75X 


04713 


1N5354B 


A2E101 


1970-0100 


9 


1 


TUBE-ELECTRON SURGE VOLTAGE PROTECTOR 


JSLYN 


2031-55-B1 


A2E401 


1970-0052 


0 


2 


TUBE-ELECTRON SURGE VOLTAGE PROTECTOR 


25088 


B1 -C90/20 


A2M01 


2110-0043 


8 


2 


FUSE 1.5A 250V HTO 1.25X.25 UL 


75915 


312 01.5 


A2H911 


1205-0318 


0 


1 


HEAT SINK SGL TO-220-CS 


13103 


60458 


A2H921 


1205-0355 


5 


1 


HEAT SINK SGL T0220-CS 


13103 


6043PS 


A2J101-J110 


1251-0600 


0 


12 


CONNECTR-SGL CONT PIN 1 . 14MM-BSC- S2 SO 


83486 


928- 196-004140 


A2J301-J302 


1251-0600 


0 




CONNECTR-SGL CONT PIN 1 . 14MMBSC • SZ SO 


83466 


928-196-004140 


A2J303 


1251-8106 


7 


2 


CONN-POST TYPE 20-COHT . 100-PIH • SPCG 


76381 


3592-6002 


A2J501 


1251-8106 


7 




CONN-POST TYPE 20-COHT . 100-PIH • SPCG 


76381 


3592-6002 


A2J502 


1251-6515 


8 


1 


CONNECTOR-POST-TYPE 6 PIN MALE 


22526 


65610-106 


A2J503 


1251-6064 


2 


1 


CONNECTOR-POST TYPE 5 PIN MALE 


27264 


22- 10-2052 



A della (A) pieceeding a pail nimibei indicnles lhai a di.mge has been made to Ihal |xin. See Table 6-5 lor an explaiialion ol ilic change. 
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3457A Replaceable Parts 



* 



Table 6-2. HP 3457A Replaceable Parts (cont'd) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Oty 


Description 


Mfr 

Code 


Mfr Part Number 


A2J504 


1251-6191 


6 


1 


CONMECTOR-POST TYPE 4 PIH MALE 


27264 


22-11-2053 


A1J901 


1252-0206 


4 




CONN-POST TYPE . 100-PI N - SPCG 5-COHT 


00779 


640454-5 


Ap A2K101 


0490-1606 


3 


2 


RELAY-4A 5VDC-COIL 4A 250VAC 


AROMT 


S4EB-L2-5V-H35 1 


A2K102 


0490-1337 


7 


2 


RELAY-4A 5VOC-COIL 4A 250VAC 


AROMT 


S4EB-L2-5V-H24 1 


Ap A2K103 


0490-1606 


3 




RELAY-4A SVDC-COIL 4A 250VAC 


AROMT 


S4EB-L2-5V-H35 


A2K104 


0490-1337 


7 




RELAY-4A 5VOC-COIL 4A 250VAC 


AROMT 


S4EB-L2-5V-H24 


Af A2K106 


0490-1556 


2 


1 


RELAY REED 2A 5VDC-COIL 250HA 400VDC 


71707 


3500-0050 


Ag A2K107 


0490-1555 


1 


4 


RELAY-REED 2A 5VOC-COIL 250MA 400V0C 


71707 


3500-0051 


Ag A2K201 


0490-1555 


1 




RELAY-REED 2A 5VDC-C0IL 250MA 400VDC 


71707 


3500-0051 


Ag A2K301 -302 


0490-1555 


1 




RELAY-REED 2A SVDC-COIL 250MA 400VDC 


71707 


3500-0051 


A2K401-K403 


0490- 1450 


5 


3 


RELAY 20 SVDC-COIL 2A 250VAC 


AROMT 


DS2E-SL2-DC5V-C-H83 


A2L201 


9100-1666 


9 


1 


INDUCTOR RF-CH-HLD 3.6MH 5X .23DX.57LG 


24226 


22M364J 


A2L401 


9140-0478 


3 


1 


INDCTR RF-CH-MLD 1UH 10X .1640X.4SLG 


83125 


WEE-1. 0 


Ag A2L501 


7157-0057 


7 


1 


RESISTOR-ZERO OHMS SOLID TINNED COPPER 


28480 


7157-0057 1 


A2Q111 


1855-0246 


0 


2 


TRANSISTOR- JFET DUAL N-CHAH D-MODE 


27014 


SF83075 


A2Q112 


1855-0247 


1 


1 


TRANSISTOR- JFET DUAL N-CHAN D-HODE 


27014 


SF83080 


A2Q113 


1853-0086 


2 


1 


TRANSISTOR PNP SI PD»310MU FTc40MHZ 


27014 


2N5087 


A20114 


1854-0392 


5 


1 


TRANSISTOR MPH SI PD=310MW FT*50MHZ 


04713 


2N5088 


A20118 


1855-0567 


8 


2 


TRANSISTOR-MOSFET P-CHANNEL E-MOOE SI 


9M011 


IRF09123 


A20119 


1855-0550 


9 


& 


TRANSISTOR-MOSFET P-CHANNEL E-MOOE SI 


17856 


VP0300L 


A2Q121 


1855-0567 


8 




TRANSISTOR-MOSFET P-CHAHNEL E-MOOE SI 


9M011 


1RFD9123 


A2Q211 


1855-0425 


7 


2 


TRAN5ISTOR-JFET H-CHANHEL O-MODE TO-92 


27014 


J304 


A2Q212 


1855-0305 


2 


2 


TRANSISTOR- JFET H-CHANNEL D-MODE 


17856 


2N4117A 


A2Q213-0216 


1853-0510 


7 


4 


TRANSISTOR-PNP SILICON (2H6520 SELECT) 


04713 


SPS8342 


A20217 


1855-0305 


2 




TRANSISTOR- JFET N-CHANNEl D-MOOE 


17856 


2N4117A 


A20S01 


1853-0036 


2 




TRANSISTOR-PNP SI PD-310MU FT>250HHZ 


27014 


2N3906 


A2Q511 


1855-0410 


0 


2 


TRANSISTOR-JFET N-CHAHNEL D-MODE SI 


17856 


FN2761 


A2QS12 


1855-0425 


7 




TRANSISTOR-JFET N-CHAHHEL O-MOOE TO-92 


27014 


J304 


A2Q513 


1855-0243 


7 


1 


TRANSISTOR-JFET DUAL H-CHANHEL SI 


27014 


SF94009 


A2Q5U 


1855-0246 


0 




TRANSISTOR-JFET DUAL H-CHAN O-MOOE 


27014 


SF83075 


A2Q515 


1855-0410 


0 




TRANSISTOR-JFET N-CHANHEL D-MOOE SI 


17856 


FN2761 


A20522 


1853-0036 


2 




TRANSISTOR-PNP SI P0=310MU FT=250MHZ 


27014 


2N3906 


A2R101-R102 


0686-5135 


6 


6 


RESISTOR 51K 5X -5H CC TC=0-r765 


01121 


EB5135 


A2R103 


0698-8777 


3 


6 


RESISTOR-FXO IK 5X 1/4W CC TC=-400-»900 


01121 


CS1025 


A2R104 


0683-1055 


5 


5 


RESIStOR-FXD 1M 5X 1/4W FC TC=-fl00*900 


19701 


{CR-25) 1-4-5P-1M 


A2R111-R112 


0699-0642 


7 


2 


RESISTOR-FXO 10K .IX .IW F TC=0-r-5 


19701 


5023za10k00b 


A2R113 


2100-3383 


4 


1 


RESISTOR-TRMR 500 10X C TOP-ADJ 1-TRN 


01121 


E2A500 


A2R114 


0757-0438 


3 




RESISTOR-FXO 5.11K IX 1/8U F TC=0-»-100 


24546 


CT4-1/8-T0-5111-F 


A2R115 


0757-0449 


6 




RESISTOR-FXO 20K IX l/SU F TC=0*-100 


24546 


CT4-1/8-T0-2O02-F 


A2R116-R117 


0757-0465 


6 




RESISTOR-FXD 100K IX 1/8U F TC*0-r-100 


24546 


CT4-1/8-TO-1003-F 


A2R118 


0757-0453 


2 


4 


RESISTOR-FXO 30. IK IX l/SU F TC = 0-»-100 


24546 


CT4-1/8-TO-3012-F 


A2R119 


0683-1055 


5 




RESISTOR-FXO 1M 5X 1/4W FC TC=-800+900 


19701 


(Cfi-25) 1-4-5P-1M 


A2R121 


0757-0401 


0 


5 


RESISTOR-FXD 1000 IX 1/8W F TC=0+-100 


24546 


CT4-1/8-TO-101-F 


Ac A2R122 


0757-0284 


7 


2 


RESISTOR-FXO 1500 IX 1/8W F TC=0-»-100 


24546 


CT4-1/S-T0-151-F 1 



A della (A) pieo;ediiiii a pail niiint'ci iiidieales lh.li .1 change has been made to th.1l pari. See Table fi-5 Tor an explanation of the change. 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2R123 


0757-0283 


6 


3 


RESISTOR-FXO 2K IX 1/8U F TC=0t--100 


24546 


CT4-1/8-TO-2001-F 


A2R201 -R204 


0686-5135 


6 




RESISTOR 51K 5X -5W CC TC=0*765 


01121 


E85135 


A2R205 


0757-0435 


0 


1 


RESISTOR-FXO 3.92K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-3921-F 


A2R206 


8159-0005 


0 


6 


RESISTOR-ZERO OHHS 22 AWG LEAD OIA 


11502 


ZEROHM 


A2R211 


0699-1125 


3 


1 


RESISTOR-FXO 40K -IX .6W F TC=0*-4.2 


18612 


501031 


A2R212 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W F TC»0-*-100 


24546 


CT4- 1/8-TO- 1002- F 


A2R213-R214 


0757-0474 


7 


2 


RESISTOR-FXO 243K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-2433-F 


A2R215 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-TO-1002-F 


A2R216-R217 


0683-5145 


2 


2 


RESISTOR-FXO 510K 5X 1/4W FC 


19701 


tCR-25) 1-4-5P-510K 


A2R218 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W F TC=0-*-100 


24546 


CT4-1/6-T0-1002-F 


A2R221 


0698-7652 


1 


1 


RESISTOR-FXO 49. 9K 1% 1/8W F TC=0;-25 


19701 


HF4C1/8-T9-4992-F 


Aj A2R219 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W F TC*0-^-100 


24546 


CT4- 1/8-TO- 1002- F 


A2R222-R223 


0698-7082 


1 


2 


RESISTOR-FXO 100K IX 1/8W F TC»0*-25 


28480 


0698-7082 


A2R301 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8U F TC«0-r-100 


24546 


CT4-1/8-T0-1001-F 


A2R302 


0757-0288 


1 


1 


RESISTOR 9.09K IX .125U F TC=0-»-100 


19701 


MF4C1/8-T0-9091-F 


A2R401 


0699-1514 


4 


& 


RESISTOR-FXD .10 IX 5W F TC»0+-50 


01686 


LO-5-.1-1-RP 


A2R402 


0811-3709 


3 


1 


RESISTOR-FXO 10 IX 3W PW TC=0-»-50 


91637 


RS2B-227 


A2R403 


0699- 1627 


0 


1 


RESISTOR-FXD 90 .IX 1/8W F TC«0-»-10 


28460 


0699-1627 


A2R404 


0699- 1628 


1 


1 


RESISTOR-FXD 900 .IX 1/8H F TC*0*-10 


28480 


0699-1628 


A2R4QS 


0699- 1629 


2 


2 


RESISTOR-FXO 9000 .IX 1/8W F TC=0*-10 


28480 


0699-1629 


A2R408 


0699- 1065 


0 


1 


RESISTOR-FXD 10K 5X 1/4U CC TC*-400*700 


01121 


CS1035 


A2R500 


0698-8737 


5 


1 


RESISTOR 100K 5X 1/4W CC TC= - 400/-»800 


01121 


CB1045 


A2R501 


0698-4406 


7 


4 


RESISTOR FXD 1150 IX 1/8W F IC*0*-100 


24546 


CT4-1/8-T0-115R-F 


A2R502 


0757-0438 


3 




RESISTOR-FXD 5.11K TX 1/8W F TC=0-»-100 


24546 


CT4-1/8-T0-5111-F 


A2R503 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8W F TC=0-r-100 


24546 


CT4-1/8-T0-1002-F 


A2R504 


0757-0401 


0 




RESISTOR-FXO 1000 IX 1/8W F TC«0*-100 


24546 


CT4-1/8-TO-101-F 


A2RS04A-RS04B 


9170-0894 


0 


2 


CORE-SHIELDING BEAD 


02114 


56-590-65/4A6 


A^ A2R505 


0757-0472 


5 


3 


RESISTOR-FXO 200K IX 1/8U F TC=0*-100 


24546 


CT4-1/8-TO-2003-F 


A2R506 


0698-8777 


3 




RESISTOR-FXD IK 5X 1/4W CC TC*-400*900 


01121 


CB1025 


A2R507 


0757-0394 


0 


2 


RESISTOR-FXO 51.10 IX 1/8U F TC=0+-100 


24546 


CT4-1/8-T0-51R1-F 


A2R506 


0698-4406 


7 




RESISTOR-FXO 1150 IX 1/8W F TC»0+-100 


24546 


CT4-1/8-T0-115R-F 


A2R511 


0698-4411 


4 


1 


RESISTOR-FXO 1400 IX 1/8W F TC»0*-100 


24546 


CT4-1/8-T0-140R-F 


A2R513 


0757-0438 


3 




RESISTOR-FXO 5. UK IX 1/8W F TC«0*-100 


24546 


CT4-V8-T0-5111-F 


A2R5U 


0757-0401 


0 




RESISTOR-FXO 100Q IX 1/8W F TC=0-*-100 


24546 


CT4-1/8-TO-101-F 


A2R515 


0757-0465 


6 




RESISTOR-FXO 100K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1003-F 


A2R516 


0757-0274 


5 


1 


RESISTOR-FXD 1.21K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-1211-F 


A2R517-R518 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8H F TC=0+-100 


24546 


CT4-1/S-TO-1002-F 


A2R519 


0757-0464 


5 


1 


RESISTOR-FXD 90. 9K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-9092-F 


A2R520 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8W f TC=0+-100 


24546 


CT4-1/8-TO-1002-F 


A2R521 


0757-0449 


6 




RESISTOR-FXD 20K IX 1/8H F TC=0*-100 


24546 


CT4-1/8-TO-2002-F 


A2R523 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8H F TC=0-r-100 


24546 


CT4-1/8-TO-1002-F 


A2R524 


0757-0465 


6 




RESISTOR-FXD 100K IX 1/8H F TC=0*-100 


24546 


CT4-1/8-TO-1003-F 


A2RS26 


0757-0458 


7 




RESISTOR-FXO 51. IK IX 1/8H F TC=0-^-100 


24546 


CT4-1/8-T0-5112-F 


A2R527 


0757-0283 


6 




RESISTOR-FXD 2K IX 1/8W F TC = 0-»-100 


24546 


CT4-1/8-T0-2001-F 


A2R528-R529 


0757*0458 


7 




RESISTOR-FXD 51. IK IX 1/8U F TC=0-r-100 


24546 


CT4-1/8-T0-5112-F 



A della (A) pigewding a pari luiinbcr indicates lhal a diange has been made Ui lhal |>arl. Sec Table 6-5 for an explanation ol llie change. 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2R531 


0757-0410 


1 


2 


RESlSTOfi-FXD 3010 U 1/8W f TC=0-»-100 


24546 


CT4-1/8-TO-301R-F 


A2R532 


0757-0438 


3 




RESISTOR-fXD 5.11K IX 1/8W f TC=0i--100 


24546 


CT4-1/8-T0-S111-F 


A2R533 


0757-0394 


0 




RESISTOR-fXD 51.10 IX 1/8M f TC=0-»-100 


24546 


CT4-1/8-T0-51R1-F 


A2R534 


0757-0433 


8 


1 


RESISTOR-FXD 3.32K IX 1/8W f TC=0•^-100 


24546 


CT4-1/8-T0-3321-F 


A2R535 


0757-0458 


7 




RESISTOR-FXD 51. 1K IX 1/8W F TC«0-»-100 


24546 


CT4-1/8-T0-5112-F 


A2R536 


0757-0283 


6 




RESISTOR-FXD 2K 1X 1/8W F TC=0+-100 


24546 


CT4-1/8-T0-2001-F 


A2R537 


0757-0410 


1 




RESISTOR-FXD 3010 IX 1/8U F TC=0+-100 


24546 


CT4-1/8-TO-301R-F 


A2R538 


8159-0005 


0 




RESISTOR-ZERO OHMS 22 AUG LEAD DIA 


11502 


ZEROHH 


A2R541 


0757-0453 


2 




RESISTOR-FXD 30. IK IX 1/6W f TC=0i--100 


24546 


CT4-1/8-T0-3012-F 


A2R542 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8U F TC=0-*--100 


24546 


CT4-1/8-TO-1002-F 


A2RS43 


0757-0461 


2 


2 


RESISTOR-FXD 68. IK IX 1/8W F TC»0-*-100 


24546 


CT4-1/6-T0-6812-F 


A2R544 


0757-0465 


6 




RESISTOR-FXD 100K 1X 1/8U F TC«0+-100 


24546 


CT4-1/8-TO-1003-F 


A2R545 


0757-0461 


2 




RESISTOR-FXD 68. 1K IX 1/8U F TC=0*-100 


24546 


CT4-1/S-T0-6812-F 


A2R346 


0757-0438 


3 




RESISTOR-FXD 5.11K IX 1/8U F TC=0-^-100 


24546 


CT4-1/8-T0-5111-F 


A2R547 


0757-0278 


9 


1 


RESISTOR-FXD 1.78K IX 1/8U F TC=0*-100 


24546 


CT4-1/8-T0-1781-F 


A2R348 


0757-0401 


0 




RESISTOR-FXD 100O IX 1/8U F TC°0«-100 


24546 


CT4-1/8-T0-101-F 


A2R551 


0757-0346 


2 




RESISTOR-FXD 100 IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-10RO-F 


A2R910 


0757-0420 


3 


1 


RESISTOR-FXD 7500 IX 1/8U F TC»0*-100 


24546 


CT4-1/8-T0-751-F 


A2RV101 


0837-0320 


2 


1 


VOLTAGE SUPPRESSOR VHACs230V VMDC-300V 


SEMNS 


S07K230 


A2U101 


1OH5-0085 


6 


1 


IC-DC INPUT HYBRID 


28480 


1QHS-0085 


A2U111 


1826-0521 


3 


4 


IC-DUAL LOU-BIAS-H- IHPD OP AMP 


01295 


TL072CP 


A2U112 


1826-0346 


0 


3 


IC-DUAL GEN-PURPOSE OP AMP 8-DIP-P PKG 


27014 


LM358N 


A2U121 


1820-3861 


8 


1 


IC-SYCHRONOUS SERIALIH SHIFT REGISTER 


15813 


TSC9404CJ 


A2U122-U123 


1820-1662 


3 


5 


IC-SHFT RGTR SERIAL-IN 8-BIT PARA OUT 


04713 


HC14094BCP 


Ab A2U211-212 


1826-1381 


5 


2 


IC LOU-BIAS HIGH IHPD OP AMP 


LINER 


LT1012CN8 


A2U213 


1813-0437 


3 


1 


IC-PRECISION OP AMP 8-T0-99 PKG 


8E175 


0PA111BM 


A2U214 


1826-1205 


2 


5 


1C ANALOG SWITCH 2 SPOT 16-DIP-P PKG 


34571 


HI3-0390-5 


A2U216 


1858-0054 


4 


2 


IC-TRAHSISTOR ARRAY (CA3096E) 16-DlP-P 


3L58S 


90974 


A2U217 


1826-0861 


4 


2 


IC-10 BIT D/A CONVERTOR 16-DIP-P PKG 


24355 


A07533LN 


A2U218 


1826-0346 


0 




IC-DUAL GEM-PURPOSE OP AMP 8-DIP-P PKG 


27014 


LM358H 


A2U401 


1826-0521 


3 




IC-DUAL LOW-eiAS-H- IHPD OP AMP 


01295 


TL072CP 


A2U402-U403 


1826-1205 


2 




IC-ANAIOG SWITCH 2 SPOT 16-DIP-P PKG 


34371 


HI3-0390-5 


A2U501 


1820-3549 


9 


1 


IC-SINGLE-CHIP 8-BlT MICROCOMPUTER 


34335 


P8051 MASKED 


A2US02 


1820-3174 


6 


1 


IC SCHMITT-TRIG CHOS/74HC NAHO QUAD 


04713 


HC74HC132N 


Ag A2U502A 


1200-1207 


8 


1 


ACCESSORY-SOCKET FERRITE SLAB 


34899 


2643373941 | 


A2U503 


1820-3081 


4 


1 


IC FF CMOS/74HC D-TYPE POS-EDGE - TR 1 C 


04713 


HC74HC74H 


A2US04 


1813-0449 


7 


1 


CIOCK-OSCILLATOR-XTAL 12.0-HHZ 0.01X 


04713 


RASCO-1C-SP89-12.0000MH 


A2US05-U506 


1820-2925 


3 


2 


IC-SYNCHRONOUS BINARY COUNTER CMOS/74HC 


04713 


MC74HC161N 


A2U507 


1820-3672 


9 


1 


IC 4-TO-l-LINE MUXR/DATA SEL CMOS/74HC 


04713 


MC74HC253N 


A2U508 


1820-2924 


2 




IC-OUAD 2-INPUT NOR CATE CHOS/74HC 


04713 


MC74HC02N 


A2U509-U510 


1990-1075 


1 


2 


IC-LED OPTO- ISOLATOR GATE If=20HA-HAX 


OPTEK 


KT3172 


A2U511 


1QF6-0066 


3 


1 


IC-KEY A/0 HYBRID 


28480 


1QF6-0066 


A2U512-U513 


1326-1265 


4 


2 


IC-UIDEBAND OP-AMP (LT318AH8 SELECTED) 


LINER 


SL30028 


A2U5U 


1826-0346 


0 




IC-DUAL GEM-PURPOSE OP AMP 8-OIPP PKG 


27014 


LM358N 


A2U515 


1826-0138 


8 




IC-QUAD COMPARATOR CP 14-OIP-P PKG 


27014 


LM339N 



A di'lla (A) piccecding a mimbci iiidioiilcs lii.il a change has been made lo lhal pail. 5>ec Table 6-5 lor an e.xplnnalion ol ihc change. 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Oty 


Description 


Mfr 

Code 


Mfr Part Number 


Ag A2U516 


1826-1382 


6 


1 


1C PRECISION OP AMP 8-DIP-P PKG 


LINER 


LTIOOICNS(SELECTED) I 


A2U517 


1826-0521 


3 




IC-DUAL LOU-BIAS-H- IMPO OP AMP 


01295 


TL072CP 


A2U901 


1826-0551 


9 




IC-FXO V RGLTR POS 4. 9/5. IV TO-220 


27014 


LM340AT-5 


A2U901H 


1205-0592 


2 


1 


HEAT SINK 25.4MH UO 41.91MM LG 35.4MH 


13103 


16908B- 1 


A2U911 


1826-0396 


0 


1 


IC-FIXED VOLTAGE RGLTR POS 14. 4/15. 6V 


27014 


LH340T-15 


A2U921 


1826-0214 




1 


IC-FIXEO VOLTAGE RGLTR NEG 14. 4/15. 6V 


04713 


MC7915CT 


A2W501 


8120-4576 


7 


1 


CABLE ASSEMBLY- FLAT RIBBON 4-CONOUCTOR 


00779 


487295-1 


A2XF101 


2110-0642 


3 


1 


FUSEHOLDER-EXTERNAL POST 6.3A 2S0V 


28480 


2110-0642 


A2XF101A 


2110-0565 


9 


2 


FUSEHOLOER CAP 12A MAX FOR UL RECOG 


PHLCC 


031.1666 


A3 


03457-66503 


9 


1 


PC ASSY-AC 


28480 


03457-66503 


A3C301 


0160-5386 


S 


1 


CAPACITOR-fIXEO .15UF *-10* 630VDC 


19701 


7018UH154PK631SX 


A3C302 


0160-2005 


9 


1 


CAPACITOR-FXD 230PF -»-1X 50OVOC MICA 


KAGAN 


HP15231F5C1 


A3C303-C306 


0160-4791 


4 




CAPACITOR-FXD 10PF ■•-5X 100VDC CER 


04222 


SA106A100JAA 


A3C305 


0160-6251 


5 


1 


CAPACITOR-FIXEO 20PF ♦-2X 5O0VOC CER 


96733 


R3619-12 


A3C306 


0160-4803 


9 


1 


CAPACITOR-FXD 68PF ■►•5X 100V0C CER 


16299 


CAC02COC680J100A 


A3C307 


0160-6249 




1 


CAPAClTOR-flxeO 2400PF +-1X 50VOC CER 


96733 


R3619-13 


A3C306 


0160-4814 


2 


1 


CAPACITOR-FIXEO 150PF ♦-SX 100V0C CER 


16299 


CAC02C00151J100A 


A3C310 


0160-4789 


0 


1 


CAPACITOR-FIXEO 15PF ♦•SX 100VOC CER 


28480 


0160-4789 


A3C312 


0180-0291 


3 




CAPACITOR-FIXEO 1UF ♦•10X 35VOC TA 


56289 


150D105X9035A2-DYS 


A3C313 


0160-4571 


8 




CAPACITOR-fIXEO .lUf *80 -20X SOVOC 


16299 


CAC0225U104Z 


A3C3K 


0160-4532 






CAPACITOR-FIXEO 1000PF ♦•aOX SOVOC CER 


56269 


592CX7R1O2MO5O0 


A3C315 


0160-4793 


6 


1 


CAPACITOR-FXO 6.8PF ♦-.5Pf lOOVDC CER 


16299 


CAC02COG6R60100A 


A3C316 


0160-4571 


8 




CAPACITOR-FIXEO .1UF +80 -20X SOVOC 


16299 


CAC02Z5U1D42 


A3C318 


0160-2453 


1 


1 


CAPACITOR-FXO .22UF ♦-10X SOVOC POLYE 


19701 


708D1MV224PK800AX 


A3C319 


0160-6207 




3 


CAPACITOR-FXD lUF +-5X SOVOC MET-POLYC 


ELECN 


ECR7766J 


A3C320 


0160-6395 


8 


1 


CAPACITOR-FXO .22UF +-5X SOVOC 


ELECN 


ECR7763K 


A3C321 


0160-4801 


7 


1 


CAPACITOR-FXO lOOPf ♦•SX 1O0VOC CER 


16299 


CAC02COG101J100A 


A3C322 


0160-4811 


9 


1 


CAPACITOR-FXD 270PF ♦•SX lOOVOC CER 


16299 


CAC02COG271J100A 


A3C323 


0160-6394 


7 


1 


CAPACITOR-FXO .022UF 75VDC 


ELECN 


ECR7764K 


A3C324 


0160-4791 


4 




CAPAClTOR-fXD 10PF ♦-SX 100V0C CER 


04222 


SA106A100JAA 


A3C325 


0180-0291 


3 




CAPACITOR-FIXEO 1UF ♦-10X 35V0C TA 


56289 


150D105X903SA2-DYS 


A3C326 


0160-3847 


9 




CAPACITOR-FIXEO .01UF +100 -OX SOVOC 


16299 


CAC02X7R103X050A 


A3C327 


0180-0291 


3 




CAPACITOR-FIXEO lUF +-10X 35V0C TA 


56289 


1500105X9035A2-DYS 


A3C328 


0180-0229 


7 




CAPACITOR-FXD 33UF^-10X 10V0C TA 


56289 


1500336X9010B2 


A3C329 


0160-4571 


8 




CAPACITOR-FIXEO .1UF ♦SO -20X SOVOC 


16299 


CAC02Z5U1042 


A3C330 


0180-0291 


3 




CAPACITOR-fIXEO 1UF ♦-10X 35V0C TA 


56289 


1500105X9035A2-OYS 


A3C332 


0121-0560 


5 


1 


CAPACITOR-V AIR OIEL .a-5Pf 500V PC-MTG 


18736 


V3246 


A3C333-C334 


0160-6207 






CAPACITOR-FXD 1UF +-5X SOVOC MET-POLYC 


ELECN 


ECR7766J 


A3C335 


0160-0576 


5 


1 


CAPACITOR-FXD .lUF ♦-20X SOVOC CER 


04222 


SR205C104MAA 


A3C336 


0160-4791 


4 




CAPACITOR-FXD 10PF ♦-SX 100V0C CER 


04222 


SA106A100JAA 


A3C337 


0180-0291 


3 




CAPACITOR-FIXED 1UF ♦-10X 35V0C TA 


56289 


150D105X9035A2-DYS 


A3C340 


0160-3847 


9 




CAPACITOR FIXED .OIUF +100 -OX SOVOC 


16299 


CAC02X7R103XOS0A 


A3C341 


0160-3847 


9 




CAPACITOR-FIXED .OIUF +100 OX SOVOC 


16299 


CAC02X7R103X050A 


A3CR301-304 


1901 -0050 


3 




DIODE-SUITCHING 80V 200HA 2HS 0035 


9N171 


1N4150 


A3CR305-CR308 


1901-0376 


6 




DIODE-GENERAL PURPOSE 35V SOMA 


9N171 


1N3595 



A della (A) prccccdiiig a |>ail number indienics lhai a ehaiigc has been made lo that pail. See Table 6-5 lor an e\|ilanaiion r>l the change. 
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3457A Replaceable Parts 



Table 6*2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3CR309 


1902-3054 


5 


2 


OIODE-2ENER 3.65V S% DO-35 P0=.4W 


04713 


S230016-056 


A3CR310-CR311 


1902-0943 


5 


3 


D10DE-2NR 2.4V 5% 00-35 P0=.4W 


04713 


SZ30035-001 


A3CR312 


1902-3054 


5 




DIODE-ZENER 3.65V 5X DO-35 PD».4W 


04713 


SZ30016-056 


A3CR313-318 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2HS D035 


9H171 


1H4150 


A3CR319 


1901-0518 


8 




DIODE-SMALL SIGNAL SCHOTTKY (A2)(871) 


71785 


5082-2800 


A3CR320-322 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2HS D035 


9N171 


1N4150 


A3CR323 


1902-0943 


5 




DIOOE-ZNR 2.4V 5X 00-35 P0=.4W 


04713 


S230035-001 


A3CR326-325 


1901-0050 


3 




DIOOE-SWITCHING 80V 200HA 2HS 0035 


9N171 


1N4150 


A3CR326 


1901-0518 


8 




DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 


71785 


5082-2800 


A3JM301 


8159-0005 


0 




RESISTOR-ZERO OHMS 22 AWG LEAD DIA 


11502 


ZEROHM 


A3JM303-30A 


8159-0005 


0 




RESISTOR-ZERO OHMS 22 AWG LEAD DIA 


11502 


ZEROHM 


A3K301-K302 


0490-1336 


6 


2 


RELAY- 5VOC-COU 4A 250VAC 


AROMT 


S2ES-L2-5V-H22 


A3MP1 


03457-00610 


1 


1 


SHIELD-AC 


28480 


03457-00610 


A3MP2 


0403-0294 


0 


4 


SPACER-SNAP- IN .500 IN LONG .280 IN OD 


06915 


PS-8R 


A3Q30VO306 


1855-0611 


3 


6 


TRAHSISTOR-J-FET N-CHAN T092 SI 


17856 


J-2741 


A3Q307 


1655-0301 


8 


1 


TRANSISTOR-DUAL J-FET N-CKAN SI 


27014 


2N5198 


A3Q30S 


1854-0215 






TRANSISTOR MPN SI PD=350MW FT=300MHZ 


04713 


2N3904 


A3Q309 


1855-0406 


4 


1 


TRANSISTOR-J-FET P-CHAN O-MOOE SI 


17856 


J6040 


A3R302-R303 


0698-8706 


8 


2 


RESISTOR 50K .U .5U F TC=0-*-25 


23480 


0698-8706 


A3R30A 


0699-1566 


8 


1 


RESISTOR-FXO 900K .IX 1/4W F TC = 0-*-10 


28480 


0699-1568 


A3R305 


0699-1569 


9 


1 


RESISTOR-FXD 991K .IX 1/4W F TC«0*-10 


28480 


0699-1569 


A3R306 


0757-0446 


3 




RESISTOR-FXO 15K IX 1/8W F TC»0*-100 


24546 


CT4-1/8-T0-1502-F 


A3R307 


0699-1635 


0 


1 


RESISTOR-FXD 8. IK .IX 1/IOW F TC = 0-»-10 


20480 


0699- 1635 


A3R308 


0699-1629 


2 




RESISTOR-FXO 9000 .IX 1/8W F TC=0*-10 


28480 


0699- 1629 


A3R309 


0757-0401 


0 




RESISTOR-FXO 1000 IX 1/8W F TC*0*-100 


24546 


CT4-1/8-TO-101-F 


A3R310-R311 


0698-8777 


3 




RESISTOR-FXO IK 5X 1/4W CO TC = -400-»900 


01121 


CB1025 


A3R312-R313 


0698-3279 


0 


4 


RESISTOR-FXD 4.99K IX 1/8W F TC=0+-100 


24546 


CT4-1/B-T0-4991-F 


A3R3H 


0698-8777 


3 




RESISTOR-FXO IK 5X 1/4U CO TC=-400*900 


01121 


CB1025 


A3R315-R318 


0757-0446 


3 




RESISTOR-FXO 15K IX 1/8W F TC=0+-100 


24546 


CT4-1/6-T0-1502-F 


A3R319 


0698-6343 


5 


1 


RESISTOR-FXD 9K .IX 1/8W F TC=0*-25 


28480 


0698-6343 


A3R320 


0698-6362 


8 


2 


RESISTOR-FXO 1K .IX 1/8W F TC=0*-25 


28480 


0696-6362 


A3R321 


0683-1055 


5 




RESISTOR-FXO 1M 5X 1/4W FC TC=-800*900 


19701 


(Cfi-25) 1-4-5P-1M 


A3R322 


0698-8777 


3 




RESISTOR-FXD IK 5X 1/4W CC TC=-400*900 


01121 


CB1025 


A3R323 


0683-1055 


5 




RESISTOR-FXD 1M 5X 1/4W FC TC=-800*900 


19701 


{CR-25) 1-4-5P-1M 


A3R32A 


0683-3055 


9 


1 


RESISTOR 3M 5X .25W FC TC=-900/+1 100 


01121 


CB3055 


A3R325-R326 


0757-0463 


4 


2 


RESISTOR-FXD 82. 5K IX 1/8W F TC=0*-100 


24546 


CT4-U8-T0-8252-F 


A3R327 


0698-3228 


9 


3 


RESISTOR-FXD 49. 9K IX 1/8W F TC=0+-100 


28480 


0698-3228 


A3R328-R329 


0699-1619 


0 


t 


RESISTOR-HATCHED SET 1.8K S 2000 


23480 


0699-1619 


A3R330-R331 


0757-0407 


6 




RESISTOR-FXD 2000 IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-201-F 


A3R332 


0699-0467 


4 


1 


RESISTOR-FXD 1.8K .IX 1/10U F TC=0-*-10 


28480 


0699-0467 


A3R333 


0699-0082 


9 


1 


RESISTOR-FXD 2150 .1X 1/10U F TC=0-f-10 


26480 


0699-0082 


A3R334 


0699-0154 


6 


1 


RESISTOR-FXD 7.2K .IX 1/8W F TC=0+-25 


28480 


0699-0154 


A3R335 


0698-3497 


4 


1 


RESISTOR-FXD 6.04K IX 1/8W F TC = 0-»-100 


24546 


CT4-1/B-T0-604R-F 


A3R336 


0757-0407 


6 




RESISTOR-FXO 2000 IX 1/8W F TC=0*-100 


24546 


CT4-1/B-T0-2O1-F 


A3R337 


0757-0472 


5 




RESISTOR-FXO 200K 1% 1/8W F TC=0-f-100 


24546 


CT4-1/8-T0-2003-F 



A cicll.i (A) prtvocJiiig a purl mmibcr iinlkaU-s llial a oh.ingc has l>cen niaOc lo lhal pail. See Table 6-5 l'..r an cxplanalion ol' ihc dinnge. 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


^oty 


Description 


Mfr 

Code 


Mfr Part Number 


A3R336 


0698-6362 


8 


RESISTOR-FXD 1K .1X 1/8W F TC=0+-25 


26480 


0698-6362 


A3R339-R340 


0698-3279 


0 


RESISTOR-FXD 4.99K 1% 1/8U F TC=0-»-100 


24546 


CT4-1/8-T0-4991-F 


A3R341-R342 


0757-0442 


9 


RESISTOR-FXD lOX IX 1/8W F TC=0*-100 


24546 


CT4- 1/8-TO- 1002- F 


A3R343 


0757-0472 


5 


RESISTOR-FXD 200K IX 1/8VI F TC = 0*-100 


24546 


CT4-1/8-T0-2003-F 


A3R345 


0757-0442 


9 


RESISTOR-FXD 10K IX 1/8W F TC*0-»-100 


24546 


CT4-1/8-TO-1002-F 


A3R346 


0757-0280 


3 


RESISTOR-FXO IK IX 1/8W F TC=0-*--100 


24546 


CT4-1/8-T0-1O01-F 


A3R347 


0757-0449 


6 


RESISTOR-FXD 20K IX 1/8U F TC=0+-100 


24546 


CT4-1/8-TO-2002-F 


A3R348 


0757-0422 


5 1 


RESISTOR-FXO 9090 IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-TO-909R-F 


A3R349 


0757-0467 


6 1 


RESISTOR-FXD 121K IX 1/8U F TC=0-^-100 


24546 


CT4-1/8-T0-1213-F 


A3R350 


0757-0280 


3 


RESISTOR-FXD IK IX 1/8H F TC=0*-100 


24546 


CT4-1/8-TO-1001-F 


A3R351 


0757-0284 


7 1 


RESISTOR-FXO 1500 IX 1/8U F TC = 0-»-100 


24546 


CT4-1/8-T0-151-F 


A3R352 


0757-0449 


6 


RESISTOR FXD 20K IX 1/6W F TC>0«-100 


24546 


CT4-1/8-TO-2002-F 


A3R353 


0757-0468 


9 2 


RESISTOR-FXD 130K IX 1/8W F TC*0*-100 


24546 


CT4-1/8-T0-1303-F 


A3R354 


0757-0453 


2 


RESISTOR-FXO 30. 1K IX 1/8W F TC*0*-100 


24546 


CT4-1/8-T0-3O12-F 


A3R355 


0757-0449 


6 


RESISTOR-FXD 20K 1X 1/8U F TCsO-r-100 


24546 


CT4-1/8-T0-2O02-F 


A3R3S6 


0698-3447 


4 1 


RESISTOR-FXD 4220 1X 1/8U F TC-0-^-100 


24546 


CT4-1/8-T0-422R-F 


A3R357 


0683- 1055 


5 


RESISTOR-FXO 1M 5X 1/4W FC TC = -800-r900 


19701 


(CR-255 1-4-5P-1M 


A3R358-S361 


0683-5135 


0 4 


RESISTOR-FXD 51K 5X 1/4W FC TCs-400+800 


19701 


(CR-25) 1-4-5P-51K 


A3R362 


0698-4500 


2 1 


RESISTOR-FXD 57. 6K 1X 1/8U F TC=0*-100 


24546 


CT4-1/8-T0-5762-F 


A3R363 


0698-3226 


9 


RESISTOR-FXO 49. 9K IX T/8W F TC=0+-100 


28480 


0698-3228 


A3R364 


0757-0440 


7 1 


RESISTOR-FXO 7.5K IX 1/8W F IC=0*-100 


24546 


CT4-1/8-T0-7501-F 


A3R365 


0698-3228 


9 


RESISTOR-FXO 49. 9K IX 1/8W F TC=0*-100 


28480 


0698-3228 


A3R366 


0757-0442 


9 


RESISTOR-FXD 10K IX 1/8H F TC=0-r-100 


24546 


CT4-1/8-TO-1002-F 


A3R367 


0757-0453 


2 


RESISTOR-FXO 30. IK IX 1/8U F TC=0+-100 


24546 


CT4-1/8-TO-3012-F 


A3R368 


0757-0468 


9 


RESISTOR-FXD 130K IX 1/8W F TC»0+-100 


24546 


CT4-1/8-T0-1303-F 


A3R369-R370 


0757-0280 


3 


RESISTOR-FXD IK IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1001-F 


A3R371 


0757-0446 


3 


RESISTOR-FXO 15K IX 1/8H F IC=0-^-100 


24546 


CT4-1/8-T0-1502-F 


A3R372 


0757-0446 


3 


RESISTOR-FXO 15K IX 1/8U f TC«0-r-100 


24546 


CT4-1/8-T0-15O2-F 


A3R373-R374 


0698-6286 


5 2 


RESISTOR 100H 10X 1/4W FC TC = - 900«-1200 


01121 


CB1071 


A3RP301 


1810-0232 


3 1 


NETWORK-RESISTOR 100. OK X 6 8-SIP 


56289 


216CH104X9PM 


A3U301 


1826-0521 


5 


IC-OUAL LOW-BIAS-H-IMPD OP AMP 


01295 


TL072CP 


A3U302 


1826-1309 


7 2 


IC-HIOE-BANO OP AMP U-OlP-P PKG 


34371 


HA3-262S-5 SELECTED 


A3U303 


1826-1205 


1 


IC-AHALOO SWITCH 2 SPOT 16-DIP-P PKG 


34371 


H13-O390-5 


A3U304 


1826-1309 


7 


IC-WIDE-BAND OP AMP 14-DIP-P PKG 


34371 


HA3-2625-5 SELECTED 


A3U305 


1826- 1301 


? 1 


IC-RHS-AC TO DC CONVERTOR 14-CERDlP 


24355 


A0637KD (SELECTED) 


A3U306 


1826-1205 


> 


IC-ANAIOG SWITCH 2 SPOT 16-DIP-P PKG 


34371 


HI3-0390-5 


A3U307 


1826-0962 


i 1 


IC-DUAL LOW-BIAS-H- IMPO OP AMP 8-OIP-P 


27014 


LF412CN 


A3U308 


1626-0493 1 


3 1 


IC-LOW-BIAS-HI-IMPO OP AMP 8-OlP-P PKG 


27014 


LM308AN 


A3U309 


1826-0412 


2 


IC-DUAL PRECISION COMPARATOR 8-DIP-P 


27014 


LM393N 


A3U310 


1826-0065 1 


) 1 


IC-PRECISION COMPARATOR 8-DlP-P PKG 


01295 


LM311P 


A3U311 


1826-0861 t 




IC-10 BIT D/A CONVERTOR 16-DIP-P PKG 


26355 


AD7533LN 


A3U312 


1826-0138 { 


3 


IC-QUAO COMPARATOR GP 14-OIP-P PKG 


27014 


LM339H 


A3U313 


1826-0412 




IC-DUAL PRECISION COMPARATOR 8-DIP-P 


27014 


LM393H 


A3U314-U316 


1820-1662 : 




IC-SHFT RGTR SERIAL- IN 8-BIT PARA OUT 


04713 


MC14094BCP 


A3U317 


1855-0591 t 


5 1 


TRANSISTOR ARRAY 14-PIN PLSTC DIP 


17856 


VQ1000J 


A3LI318 


1826-0994 < 


1 


IC-V RGLTR-ADJ-HEG 1.2/37V TO-92 PKG 


27014 


LM337LZ 



A cicllii (A) prccccdiiig n part iiiimtK;i iiuticnics that a diaitgc has been made to that pail. Sec Tabic 6-5 ror an cvpianalioii of the change. 
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3'I57A Replaceable Rails 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

C 


Oly 


Description 


Mfr 

Code 


Mfr Part Number 


A5W303 


03457-61602 


9 


1 


06L ASSY-AC BD 


28480 


03457-61602 


A* 


03457-60201 


2 


1 


ASSY-FRONT PANEL 


28430 


03457-60201 


A4FL1 


9170-1183 


2 


2 


CORE-TOROID AL=75-NH/TT 


02114 


846T250-4C4 


A4W1 


03457-61604 


1 


1 


Ceu ASSY-FRONT 


28480 


03457-61604 


AAWU 


0362-0265 


7 


6 


COHHECTOR-SGL COHT SK? 1 . 1 4 - MM - BSC - SZ 


27264 


02-05-5204 


A5 


03457-67901 


3 


1 


ASSY-BINDING POST REAR INPUT 


28480 


03457-67901 


A5A1 


05457-26506 


8 


1 


PC BD-REAR INPUT TERMINALS 


28480 


03457-26506 


A5A1E891 


1970-0052 


0 




TUBE-ELECTRON SURGE VOLTAGE PROTECTOR 


25088 


B! -C90/20 


A5A1F891 


2110-0043 


8 




FUSE 1.5A 250V NTO 1.25X.25 UL 


75915 


312 01 .5 


A5A1J893 


1252-0274 


6 


1 


CONN-UTIL QIKMT 6CKT 6-CONT 


09922 


SM26PH-402B 


A5A1KF891 


2110-0643 


4 


1 


FUSEHOLDER-CLIP TYPE 15A 250 V 


28480 


2110-0643 


Aj A11 


03457-66511 


9 


1 


PC ASSY-MAIN CONTROLLER 


28240 


03457-6651 I 1 


^ A^ A11BT601 


1420-0298 




1 


BATTERY 3.4V LI 


28480 


1420-0293 1 


A11C601-C604 


0160-4832 


4 




CAPACITOR-FIXED .OIUF -»-10X lOOVOC 


56289 


592CX7R105K100C 


A11C605-C606 


0160-4788 


9 




CAPACITOR-FXO 18PF *-5X 100V0C CER 


56289 


592CCOG180J1C0B 


A11C6D7 


0160-4852 


4 




CAPACITOR-FIXED .OIUF -►-lOX lOOVOC 


56289 


592CX7R103X100C 


A11C611-C613 


0160-4832 


4 




CAPACITOR-FIXED .OIUF -r-lOX 100VDC 


56289 


592CX7R103K100C 


A11C6U 


0160-3335 


0 




CAPACITOR-FIXED 470PF -»-10X lOOVDC 


16299 


CAC02X7R47U100A 

1 


A11C617 


0160-4835 


7 




CAPACITOR-FIXED .1UF *-10X 50V0C CER 


16299 


( 

CAC04X7ft104K050A ; 


A11C61B 


0160-4832 


4 




CAPACITOR-FIXED .OIUF *-10X 100VDC 


56289 


592CX7R103K100C 


A11C621-C626 


0160-4832 


4 




CAPACITOR-FIXED .OIUF ♦-lOX lOOVOC 


56289 


592CX7R103K100C 


A11C627 


0160-4805 






CAPACITOR-FIXED 47PF •'••5X lOOVOC CER 


24546 


CAC02COG470J100A 


Anc628-C629 


0160-4812 


0 




CAPACITOR-FXO 220PF -r-5X lOOVDC CER 


56289 


592CCOG221J100B 


A11C631-C632 


0160-4832 


4 




CAPACITOR-FIXED .OIUF «-10X lOOVOC 


56289 


592CX7R103K100C i 


A11C633 


0180-0291 


3 




CAPACITOR-FXD 1UF -r-lOX 3SVDC TA 


56289 


150010SX9035A2-DYS 


A11C634-C635 


0180-1746 


5 




CAPACITOR-FXO 15UF -r-lOX 20V0C TA 


56289 


150D156X9020B2 


A11C636 


0160-4835 


7 




CAPACITOR-FIXEO -1UF ♦-10X 50VDC CER 


16299 


CAC04X7R104K050A 


A11C637 


0180-0309 


4 




CAPACITOR-FXO 4.7UF +-20X lOVOC lA 


56289 


150D475X0010A2 


A11C638 


0160-4835 


7 




CAPACITOR-FIXED .lUF -r-lOX 50V0C CER 


16299 


CAC04X7R104K050A 


A11C639 


0160-4825 


5 




CAPACITOR-FXD 560PF *-5X lOOVDC CER 


56289 


592CCOG561J100C 


A11C641 


0160-4835 


7 




CAPACITOR-FIXED .lUF ♦-10X 50V0C CER 


16299 


CAC04X7R104K050A 


A11C642 


0180-0309 


4 




CAPACITOR-FXO 4.7UF «-20X 10VOC TA 


56289 


1500475X0010A2 


AI1C643-C644 


0180-0291 


3 




CAPACITOR-FXO lUf -►-10X 35V0C TA 


56289 


150D105X9035A2-DYS 


A11C701 


0160-4832 


4 




CAPACITOR-FIXED .OIUF *-10X lOOVDC 


56289 


592CX7R103K100C 


A11C702 


0180-3879 


9 


1 


CAPACITOR-FXO 3300UF-r-20X 25VDC AL 


UCNCN 


SMC25VB332M18X43MC-V 


A11C703 


0160-4571 


8 




CAPACITOR-FXD .TUF ♦80-20X 50VDC CER 


16299 


CAC0225U104Z 


A11C704 


0180-0374 


3 




CAPACITOR-FXD 10UF*-10X 20V0C TA 


56289 


150D106X9020B2 


AnC705 -C706 


0160-4832 


4 




CAPACITOR-FIXED .OIUF +-10X lOOVOC 


56289 


592CX7R103IC100C 


A11CR611-612 


1901-0050 


3 




DIODE-SWITCHING 80V 200NA 2HS D035 


9N171 


1N4150 


A11CR621-625 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS 0035 


9H171 


1N41S0 


A11CR626 


1902-0950 


4 


1 


DIODE-2NR 4.7V 5X P0=.4W TC=*.025X 


04713 


SZ30035-008 


A11CR627 


1902-0958 


2 




DIODE-2NR 10V 5% PD = .4W TC=-r.075X 


04713 


S230035-16RL 


A11CR631-635 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS D035 


9N171 


1N4150 


A11CR636 


1901-0518 


8 




DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 


71785 


5082-2800 


A11CR701-702 


1901-0743 


1 




DIODE-POWER RECTIFIER 400V 1A 00-41 


14936 


1N4004 


A11CR703 


1902-0936 


6 




DIODE-ZENER 6V -r-5X PD*5W IR=300UA 


9H171 


TVS505 



,\ ilella (A) prcL-ccding o pail mtml>ci iiKlicak'^ llial a tliangc lias hcfii matic lo lhal |wrl- See Table fv5 lor an e\|'lniiaIion ol ihc ch.inge. 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A11H701 


03457-01201 


8 


1 


BRACKET-HEAT SINK 


28240 


03457-01201 


A1U611 


5180-8228 


7 




CONNECTOR-HPIB 


28480 


5180-8228 


A1U612 


1251-8601 


7 




CONN-POST TYPE . 100-PI N -SPCG 34-COMT 


76381 


3594-6002 


A11J613 


1251-7760 


7 




CONN-POST TYPE . 100-PI N • SPCG 4-COHT 


00779 


102202-1 


A11J6U 


1251-5619 


1 




CONN-POST TYPE . 1 00 - P 1 N - SPCG 4-COMT 


18873 


65500-104 


A1U701 


1252-0239 


3 




CONN-POST TYPE 5.0-PIN-SPCG 8-COHT 


27264 


10- 16-3081 


A1U702 


1252-0206 


4 


1 


CONN-POST TYPE . 100-PI N -SPCG 5-COMT 


00779 


640454-5 


All JM601 -602 


1251-7960 


9 


3 


CONN-POST TYPE . 1 00 - P 1 N - SPCG 3-COHT 


52072 


CA-S03SP100-230-430X 


A1UH60U 


1258-0141 


8 




JUMPER-REMOVABIE FOR 0.025 IN SO PINS 


00779 


530153-2 


A11JM602A 


1258-0141 


8 




JUMPER-REMOVABLE FOR 0.025 IN SO PINS 


00779 


530153-2 


A11JH621 


1251-5619 






CONN-POST TYPE . 1 00- PIN- SPCG 4-CONT 


18873 


65500-104 


A11JM621A 


1258-0141 


8 




JUMPER-REMOVABLE FOR 0.025 IN SO PINS 


00779 


530153-2 


A11JM633 


1251-7960 


9 




CONN-POST TYPE . 1 00 - P I M - SPCG 3-CONT 


52072 


CA-S03SP100-230-430X 


A11JM633A 


1258-0141 


8 




JUMPER-REMOVABLE FOR 0.025 IN SO PINS 


00779 


530153-2 


A11JH701 


8159-0005 


0 




RESISTOR-ZERO OHMS 22 AWC LEAD OIA 


11502 


ZEROHM 


A1U701 


9100-1788 


6 




CORE-FERRITE UIOEBAND CHOKE IMP:>680 


02114 


VK200 20/4B 


A11L703 


9100-1788 


6 




CORE-FERRITE WIDEBAND CHOKE 1MP:>680 


02114 


VK200 20/4B 


A110601 


1853-0563 


0 


1 


TRANSISTOR PHP SI P0*310HU FT>250MHZ 


04713 


SPS3612RLRA 


A11R60VR602 


0757-0280 


3 




RESISTOR-FXO IK IX 1/8W F TC»0*-100 


24546 


CT4-1/8-TO-1001-F 


A11R603 


0757-0438 


3 




RESISTOR-FXO 5.11K IX 1/8W F TC*0*-100 


24546 


CT4-1/8-T0-5111-F 


A11R611-R612 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1001-F 


A11R613-R614 


0698-4406 


7 




RESISTOR-FXD 1150 IX 1/8W F TC»0+-100 


24546 


CT4-1/8-T0-115R-F 


A11R615 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8W F TC=0-»-IOO 


24546 


CT4-1/8-TO-1001-F 


A11R616 


0698-3359 


7 




RESISTOR-FXD 12. 7K IX 1/8U F TC»0*-100 


24546 


CT4-1/8-TO-1272-F 


A11R617 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8W F TC«0*-100 


24546 


CT4-1/8-TO-1002-F 


A11R618 


0757-0458 


7 




RESISTOR-FXD 51. IK IX 1/8W F TC=0+-100 


24546 


CT4-1/8-T0-5112-F 


A11R619 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1002-F 


A11R621 


0757-0449 


6 




RESISTOR-FXD 20K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-2002-F 


A11R622 


0757-0280 


3 




RESISTOR-FXD IK IX V8W F TC=0*-100 


24546 


CT4-1/8-T0-1001-F 


A11R623 


0757-0438 


3 




RESISTOR-FXD 5. UK IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-5111-F 


A11R624 


0698-4482 


9 




RESISTOR-FXD 17. 4K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-1742-F 


A11R623 


0698-3615 


8 




RESISTOR 470 5X 2W MO TC=0*-200 


27167 


FP42-2-TOO-47RO-J 


A11R626 


0757-0346 


2 




RESISTOR-FXO 100 IX 1/8W F TC=0-r-100 


24546 


CT4-1/8-TO-10RO-F 


A11R627 


0757-0407 


6 




RESISTOR-FXO 2000 IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-201-F 


A11R628 


0757-0398 


4 


1 


RESISTOR-FXO 750 IX 1/8W F TC=0*-100 


28480 


0757-0398 


A11R629 


0757-0465 


6 




RESISTOR-FXO 100K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1003-F 


A11R631 


0757-0465 


6 




RESISTOR-FXO TOOK IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-TO-1003-F 


A11R632-R633 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W F TC=0-r-100 


24546 


CT4-1/8-TO-1002-F 


A11R634 


0757-0465 


6 




RESISTOR-FXO 100K IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-T0-1003-F 


A11R635 


0757-0449 


6 




RESISTOR-FXD 20K IX 1/8W F TC=0-»-100 


24546 


CT4-1/8-T0-2002-F 


A11R636-R637 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W F TC=0-<--100 


24546 


CT4-1/8-T0-1002-F 


A11R638 


0757-0446 


3 




RESISTOR-FXO 15K IX 1/8W f TC=0*-100 


24546 


CT4-1/8-T0-1502-F 


AHR639 


0757-0407 


6 




RESISTOR-FXD 2000 1% 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-201-F 


A11R641 


0757-0442 


9 




RESISTOR-FXO 10K IX 1/8W f TC=0-r-100 


24546 


CT4-1/8-T0-1002-F 


A11R642 


0757-0465 


h 




RESISTOR-FXO 100K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-TO-1003-F 



A citilii (A) prci.-eeiling a fwil nimil>t-i- iiulioaic.s lhal « olianse been '"'•'■e lo dial iwirl. See Table 6-5 lor «ii explanaliun nl Ihe dianyt. 
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3457A Rc|)l:iceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qfy 


Description 


Mfr 

Code 


Mfr Part Number 


A1 1R643 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8U F TC=0*-100 


24546 


CT4-1/8-TO-1002-F 


1 A11R644 


0757-0445 


2 


1 


RESISTOR-FXD 13K 1% 1/8 U F TC=0»-100 


91637 


CMF-55-1.T-1 1 


1 ^ A11S645 


0698-3359 


7 


2 


RESISTOR-FXD 12. 7K IX 1/8 H F TC=0*-100 


91637 


CMF-55-1,T-1 1 


A11R646 


0757-0280 


3 




RESISTOR-FXD IK IX 1/8W F TC=0*-100 


24S-.6 


CT4-1/8-T0-10O1-F 


A11R647 


0757-0407 


6 




RESISTOR-FXD 2000 IX 1/8U F TC=0*-100 


24546 


CT4-1/8-T0-201-F 


A11R648 


0757-0442 


9 




RESISTOR-FXD 10K IX 1/8W F TC = 0-*-100 


24546 


CT4-1/8-TO-1002-F 


A11R649 


0757-0407' 


6 




RESISTOR-FXD 2000 IX 1/8W F TC=0*-100 


24546 


CI4-1/8-T0-201-F 


A11RP601 


1810-0286 


4 




NETUORK-RESISTOR 16-DIP TOKO X 15 


56289 


916C103X2PE 


A11RP602 


1810-0307 


0 


2 


NETUORK-CMOCT MODULE DIP 16 PIN 0.100 


01121 


316X101 


A11ftP611 


1810-0307 


0 




NETUORK-CHDCT MODULE DIP 16 PIN 0.100 


01121 


316X101 


A11RP612 


1810-0124 


9 




NETWORK-RES 16-DIP 200.00 X 8 


91637 


M0P1603-201G 


A1 1RP613 


1810-0286 


4 




NETWORK-RESISTOR T6-01P 10KO X 15 


56289 


916C103X2PE 


A11RP614 


1810-0560 


7 




NETWORK-RESISTOR 5.6K X 8 16-DIP 


56289 


916C562X1SR 


A11RT6'M 


0837-0220 


1 




THERMISTOR ROD 10KO TC»-3.83X/C- DEG 


75263 


AL1545-6240-73-S6 


A11S701-S703 


3101-2252 


7 




SUITCH-PB OPOT ALTMG 4A 2S0VAC 


71468 


602094 


A11SP631 


0960-0561 


4 




AUDIO TRANSDUCER 1-3VDC; 850B AT 1.5V 


STRMC 


OMB-01-S.P. 


A11U601 


1820-2624 


9 




IC-MPU; CLK FREO»2MHZ, ENHANCED 6800 


04 713 


MC63B09P 


A11U602 


03457-88810 


7 


1 


EPROM PROGRAMMED 


28480 


03457-88810 


A11X602 


1200-0861 


8 




SOCKET-IC 28-CONT DIP DIP-SLDR 


00779 


640362-1 


A11U603 


1818-3760 




1 


IC CMOS 65536 (64K) STAT RAM 1S0-NS 3-S 


S0562 


TC5564PL- 15 


A1 1LI604-U605 


1820-3847 


0 


2 


IC-3-UNE TO 8-LINE DECOOER/DEMUX 


27014 


HM74HCT138N 


A11U606 


1820-4946 


2 


1 


IC-TRIPLE 3-IHPUT NOR-GATE CM0S/74HC 


18324 


74HCT27N 


A11U607 


1820-3629 


6 


2 


IC-HEX INVERTER CM0S/74HC 


27014 


MM74HCT04N 


A11U608 


1820-4945 




1 


IC-DUAL 4- INPUT NANO-GATE CHOS/74HC 


28480 


1820-4945 


A11U611-tJ612 


1820-3848 




2 


IC FF CMOS/74HC D-TYPE POS-EOGE - IR IG 


27014 


HM74HCT374N 


A11U613 


1820-1794 


2 


1 


IC-NOH- INVERTING OCTAL BUFFER TTL LS 


27014 


DH81LS9SN 


A11U614 


1820-2549 


7 




IC-GPIB TALKER/LISTENER 


34649 


P8291A(E-V£RSI0N) 


A11U615 


UH4-0001 


4 




IC-16 BIT GPIB TRANSCEIVER 


28480 


1LH4-0001 


A11U616 


1820-3662 


7 


1 


IC-DC TO 4MHZ 6402 UART 


34371 


H01-6402-B3409 


A11U621 


1820-3664 


9 


3 


IC-QUAO 2- INPUT POS-NANO GATE CMOS/74HC 


18324 


74HCT00N 


A11U622 


1820-4583 


3 


1 


IC-OUAD 2- INPUT AND CATE CMOS/74HC 


18324 


74HCT08N 


A11U623 


1820-3664 


9 




IC-OUAD 2- INPUT POS-NANO GATE CMOS/74HC 


18324 


74HCT0ON 


A11U624 


1820-4721 


1 


1 


IC-OUAD 2- INPUT OR-GATE CMOS/74HC 


18324 


74HCT32N 


A1 1U625 


1820-4643 


6 


1 


IC-OUAD 2-INPUT NOR-GATE CM0S/74HC 


18324 


74HCT02N 


A11U626 


1820-4947 


3 


2 


1C FLIP-FLOP J-K NEG-EOGE-TRIG PRESET 


27014 


MM74HCT112N 


A11U631 


1820-4949 


5 


1 


IC ASYNCHRO BINARY CNTR NEC-EDGE 


18324 


74HCT020N 


A11U632 


1820-4948 


4 


1 


IC ASYNCHRO BINARY CNTR NEG-EOGE 


18324 


74HCT393N 


A11U633 


1820-3664 


9 




IC-OUAD 2- INPUT POS-NAND GATE CM0S/74HC 


18324 


74HCTOON 


A11U634 


1820-3629 


6 




IC-HEX INVERTER CMOS/74HC 


27014 


MM74HCT04N 


A11U635 


1820-4947 


3 




IC FLIP-FLOP J-K NEG-EDGE-TRIG PRESET 


27014 


MM74HCT112N 


A11U636 


1826-0138 


8 




IC-OUAD COMPARATOR GP 14-DIP-P PKG 


27014 


LM339N 


A11U637 


1858-0054 


4 




IC-TRANSISTOR ARRAY (CA3096E) 16-DIP-P 


3L585 


90974 


A11U701 


1826-0551 


9 




IC-FXO V RGLTR POS 4.9/5. IV TO-220 


27014 


LH340AT-5 



\ (A) piwccdini; n p;!! I immhci iiulicalcs Ihal ii diiingi- luis been m.ule lo llml pari. .Sec Table 6-5 I'oi an explaiialion <i( ihe eiiange 
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3457A Replaceable Parts 



Table 6-2. HP 3457A Replaceable Parts (cont’d) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A11)(RP602 


1200-0853 


8 


2 


SOCKET-IC 16-CONT DIP DIP-SLDR 


00779 


2-640358-1 


A11)(RP6n 


1200-0853 


8 




SOCKET-IC 16-CONT DIP DIP-SLDR 


00779 


2-640358-1 


A11Y6CI1 


0410-1864 


7 


1 


CRYSTAL-QUARTZ 7.980 MHz 


28480 


0410- 1864 


F601E 


2110-0235 


0 


1 


FUSE -2A 250V TD 1.25X.25 UL 


75915 


313.200 


F601M 


2110-0719 


5 


1 


FUSE .08A 250V TO lEC 


75915 


218.080 


FL601 


9135-0167 


6 


1 


FLTR-LINE CEE-22-TERMS 


28480 


9135-0167 


J601 ■ J602 


1250-0083 


1 


2 


CONNECTOR-RF 8NC FEM SGL-HOLE-FR 50-OHM 


24931 


28JR130-1 


J603 


1510-0038 


8 


1 


BINDING POST ASSY SGL THO-STUO 


74970 


111-2223-001 


MP1 


5040-5196 


6 


1 


TOP SHELL 


26480 


5040-5196 


HP2 


5040-5195 


5 


1 


SHELL-BOTTOM 


28480 


5040-5195 


MP3 


5040-7201 


8 


1 


FOOT 


28480 


5040-7201 


MP4 


1460-1345 


5 


1 


TILT STAND SST 


28480 


1460-1345 


MP5 


5040-7222 


3 


1 


FOOT-HOH SKID 


28460 


5040-7222 


MP6 


03457-00612 


3 


1 


0601 SHLD-DGTl, B 


28480 


03457-00612 


MP7 


03457-00604 


3 


1 


0601 SHLD-ANLG 


28480 


03457-00604 


MP6 


03457-44701 


3 


1 


INSUL-SUPPORT 


28480 


03457-44701 


MP9 


5040-5297 


8 


1 


SPACER 


28480 


5040-5297 


HP10 


1600-1185 


9 


1 


FASTENER-RACK MOUNT 


28480 


1600-1185 


HP11 


5180-0223 


6 


1 


SO TRIM CLAM SHL 


28430 


5180-0223 


HP12 


03457-00611 


2 


1 


0503 SHLD-OGTL 


28460 


03457-00611 


MP13 


03457-00603 


2 


1 


0503 SHID-AHLG 


28480 


03457-00603 


MP14 


03457-00605 


4 


1 


0601 GOE-SCHR 


26480 


03457-00605 


MP15 


03457-41201 


2 


1 


GUIDE-PC BO 


28480 


03457-41201 


HP18 


03457-00201 


6 


1 


0601 REAR PANEL 


28480 


03457-00201 


T601 


9100-4445 


8 


1 


XFMR-POUER 


28480 


9100-4445 


T601P701A 


1252-0178 


9 


1 


CONN-POST TYPE 8-COHTACT 


27264 


10-17-3081 


T601P701B 


1251-3073 


7 


1 


CONTACT-CONN U/W-POST - TYPE FEM CRP 


27264 


08-50-0107 


T601P701C 


1251-4823 


7 


1 


CONNECTOR-SOL COHT ODISC-FEM 


00779 


2-520183-2 


T601P702 


1252-0113 


2 


2 


CONN-POST TYPE . 100-PIN -SPCG 5-COHT 


00779 


640441-5 


T601P901 


1252-0113 


2 




CONN-POST TYPE . 100- PIN -SPCG 5COMT 


00779 


640441-5 


W1 


8120-1378 




1 


POWER CORD SET 18-AWG 3-COND 90-IH-LG 


16428 


CH7081 


W2 


03457-61605 


2 


1 


CBL ASST-REAR 


28480 


03457-61605 


W2A 


0362-0265 


7 




CONHECTOR-SGL COHT SKT 1 . 14 -MM-BSC • SZ 


27264 


02-05-5204 


W2I. 


9170-1183 


2 




CORE-TOROID AL=75-HH/TT 


02114 


846T250-4C4 


W2P 


1252-0275 


7 


1 


CONN-UTIL OIKMT 6-CKT 


09922 


SMS6P3 


W2PU 


1252-0798 


9 


5 


CONTACT-CONN U/W-UTIL FEM CRP 


09922 


SC20H-1S6 


W3 


8120-4208 


2 


1 


FLAT RIBBON ASSY 28-AWG 34-CONO 


26480 


8120-4208 


U4 


03457-61603 


0 


1 


CBL ASSY-SCANNER 


28480 


03457-61603 


XF601 


2110-0564 


8 


1 


FUSEHOLDER BODY 12A MAX FOR UL RECOG 


PNLCC 


031.1657 


XF601A 


2110-0565 


9 




FUSEHOLDER CAP 12A MAX FOR UL RECOG 


PNLCC 


031.1666 


XF601B 


2110-0567 


1 


1 


FUSEHOLDER CAP 12A MAX FOR OL RECOG 


PNLCC 


031.1663 


XF601C 


2110-0569 


3 


1 


FUSEHOLDER COMPONENT HUT; THREAD M12.7 


PNLCC 


098.0043 



A tiella (A) pieoeediilg a part ratmber iiKlicalts Ihal a change ha» been iiiade (o that pail. Sec Table 6-5 lor an explanation ol the change 
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3457A Replaceable Parts 



Table 6-3. HP 44491 Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


^Qty 


Description 


Mfr 

Code 


Mfr Part Number 




44491A 


3 1 


GENERAL PURPOSE 3-CHANHEL MULTIPLEXER 


28480 


44491A 


A1 


44491-66501 


5 1 


PC ASSY-GENERAL PURPOSE MULTIPLEXER 


28480 


44491-66501 


A1C801 


0160-4571 


a 4 


CAPACITOR-FIXED .1UF ->80 -20X 50VDC 


16299 


CAC02Z5U104Z 


A1CSCI4-C806 


0160-4571 


8 


CAPACITOR-FIXED .1UF ->80 -20X SOVDC 


16299 


CAC02Z5U1C4Z 


A1C807 


0180-0291 


3 3 


CAPACITOR-FXD 1UF *-10X 35VDC TA 


56289 


1500105X9035A2-DYS 


A1C812-C813 


0180-0291. 


3 


CAPACITOR-FXD lUf *-10X 35VDC TA 


56289 


1SOO1OSX9035A2-OYS 


Ap A1C8U 


0160-4571 


8 


CAPACITOR-FIXED .lUF *80 -20X SOVDC 


16299 


CAC02Z5U104Z 


Ar A1C815 


0180-0309 


4 1 


CAPACITOR-FXD 4.7UF +-20X lOVDC TA 


56289 


150D475X001CA2 


A1CR801 -CR828 


1901-0050 


3 28 


DIODE-SWITCHING 80V 200MA 2NS D03S 


9N171 


1N4150 


A1F801-F802 


2110-0043 


8 2 


FUSE 1.5A 250V NTO 1.25X.25 Ul 


75915 


312 01.5 


A1K800-K803 


0490-1337 


7 8 


RELAY-4A 5VDC-C01L 4A 250VAC 


AROMT 


S4EB-L2-5V-H24 


A1K804-K80S 


0490-1336 


6 2 


RELAY- 5V0C-COIL 4A 2S0VAC 


AROMT 


S2EB-L2-5V-H22 


A1K806-K809 


0490-1337 


7 


RELAT-4A SVDC-COIL 4A 2S0VAC 


AROMT 


S4EB-L2-5V-H24 


A1HP8 


0403-0464 


6 2 


EXTR-PC BD WHT NYL .062- IN - BD -THXHS 


32559 


LP-06 WHITE 


A1MP9 


1480-0625 


4 2 


PIN-GRV .0938-IN-DlA .2S-IN-LG SST 


73597 


GP5-094X0250-5 


A1P801 


5180-6696 


9 1 


COHNECTOR-PC EDGE 10-CONT/ROW 2-ROUS 


28480 


5180-6696 


A1P802 


5180-6638 


9 1 


C0HN-2X11 RT CLN 


28480 


5180-6638 


A1P803 


1252-0273 


5 1 


CONK-UTIl OIKMT 6-CKI 6CONI 


09922 


SMS6PH-3D28 


A1R801 -R807 


0683-2025 


1 7 


RESISTOR 2K 5X 1/4W FC TC»-400/->700 


19701 


(CR25) 1-4-5P-2K 


Ap A1R6CI8 


0757-0283 


5 1 


RESISTOR-FXD 2K IX 1/8W F TC=0*-100 


24546 


CT4-1/8-T0-2001-F 


A1R813 


0698-8827 


. 1 


RESISTOR 1M IX 1/8W F TC^O^-IOO 


28480 


0698-8827 


A1SCW1 


0515-0843 


2 1 


SCREW-MACH H2.5 X 0.45 20HM-LG 


83486 


ORDER 3Y DESCRIPTION 


A1SHD1 


03457-00608 


7 1 


SHIELD-SCANNER BOTTOM 


28480 


03457-00608 


A1SHD1MP1 


03488-64103 


D 1 


INSULATOR-ACCESSORY 


26480 


03488-84103 


A1SHD1MP2 


0590-1515 


] 4 


SPACER-PRESS-IN U.5MM 


28480 


0590-1515 


A1SHD2 


03457-00609 I 


5 1 


SHIELD-SCANNER TOP 


28480 


03457-00609 


A1U801 -U802 


1820-1662 : 


1 2 


IC-SHFT RGTR SERIAL-IH 8-BIT PARA OUT 


04713 


MC140948CP 


A1U803-U804 


1858-0076 ( 


) 2 


TRANSISTOR ARRAY 14-PIN PLSTC TO-116 


04713 


MPO2907P 


A1U805 


1858-0047 ! 


1 


TRANSISTOR ARRAY 16-PIN PLSTC DIP 


13606 


ULN-2003A 


A1U806-U807 


1820-1486 S 


J 2 


IC QUAD 2- INPUT AND-GATE CMOS 


3L585 


C04081BE 


Ar A1U808 


1826-1338 J 


1 


IC-SUPPLY VOLTAGE SUPERVISOR 


01295 


TL7705A 


A1XF801 


2110-0642 3 


2 


FUSEHOLDEREXTERNAL POST 6.3A 250V 


28480 


2110-0642 


A1XF801A 


2110-0565 ? 


2 


FUSEHOLDER CAP 12A MAX FOR UL RECOG 


PHLCC 


031.1666 


A1XF802 


2110-0642 2 




FUSEHOLDEREXTERNAL POST 6.3A 250V 


28480 


2110-0642 


A1XF802A 


2110-0565 ? 




FUSEHOLDER CAP 12A MAX FOR UL RECOG 


PNLCC 


031 .1666 


J1 


44491-62101 2 


1 


CONN-TERM BLOCK 


28480 


44491-62101 


J93 


5040-5193 2 


1 


HOUSING-CONNECTOR 


28480 


5040-5193 


J93HDU1-2 


2190-0584 C 


2 


WASHER-LOCK HICL 3. OHM SCREW (3.1MM-ID) 


28480 


ORDER BY DESCRIPTION 


J93H0W3-4 


3050-0891 7 


2 


WASHER-FLAT MTLC 3. OHM SCREW (3.3MM-I0) 


28480 


ORDER 8Y DESCRIPTION 


J93HP1 


5040-5194 4 


1 


CABLE CLAMP 


28480 


5040-5194 


J93SCW1 -4 


5180-8269 6 


4 


SCREW-CAPTIVE 


28480 


5180-8269 



A ckliii (A) precceding a pai l niiiiibci indfL-ales ilial a ch.inge has bei’ii made lu lhal |viil. Sec Table 6-3 lor an explanallon of Ihe diangc. 
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3457A Replaceable Parts 



Table 6-4. HP 44492 Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qly 


Description 


Mfr 

Code 


Mfr Part Number 




44492A 


4 


1 


MULTIPLEXER 10-CHAHHEL 


28480 


44492A 


A1 


44492-66501 


6 


1 


PC ASSY-REED RELAY MULTIPLEXER 


28430 


44492-66501 


A1C851 -652 


0160-4571 


8 


5 


CAPACITOR-FIXED .1UF *80 -20% 50VDC 


16299 


CAC0225U104Z 


A1C8S3 


0180-0291 


3 


3 


CAPACITOR-FXO lUF -►-lOX 35V0C TA 


56289 


150D105X9035A2-DYS 


A1C85A-C656 


0160-4571 


8 




CAPACITOR-FIXED .lUF -^80 -20% 50V0C 


16299 


CAC02Z5U104Z 


A1C857-C858 


0180-0291 


3 




CAPACITOR-FXO 1UF ->-10% 35VDC TA 


56289 


150D105X9035A2-DYS 


A, A1C859 


0160-4571 


8 




CAPACITOR-FIXED .lUF -raO -20X 50V0C 


16299 


CAC02Z5U104Z 


Ag A1C860 


0180-0309 


4 


1 


CAPACITOR-FXO 4.7UF *-20% 10V0C TA 


56289 


1500475X0010A2 


A1CR851-860 


1902-0965 


1 


10 


DIODE-2NR 20V 5X 00-35 P0 = .4H TC=-*.09X 


04713 


SZ30035-023 


A1CR861 


1901-0050 


3 


1 


DIODE-SUITCHING 80V 200HA 2HS D035 


9N171 


1N4150 


Ah A1K851 -860 


0490-1576 


6 


10 


RLY-REEO 3A 250MA 184VAC 5VDC-COIL 5VA 


71707 


3400-0089 1 


AU851 -1.852 


9100-3560 


6 


2 


INDUCTOR RF-CH-MLO 5.6UH 5X .166 X .385 


24226 


15M56U 


A1MP6 


0403-0464 


6 


2 


EXTR-PC BD UHT HYL . 062 • I N - BD - T HKNS 


32559 


LP-06 WHITE 


A1HP9 


1480-0625 


4 


2 


PIH-CRV .0938-IM-DIA .2S-IN-L0 SST 


75597 


GP5-094X0250-5 


A1P851 


5180-6696 


9 


1 


COHNECTOR-PC EDGE 10-CONT/ROH 2-ROHS 


28480 


5160-6696 


A1P852 


5180-6639 


0 


1 


COHN 2X11 RT CLN 


28480 


5180-6639 


A1P853 


1252-0273 


5 


1 


CONN-UTIL OIKMT 6-CKT 6-COHT 


09922 


SMS6PH-3028 


A1R851-R860 


0683-2025 


1 


10 


RESISTOR 2K 5% 1/4W fC TC»-400/+700 


19701 


(CR25) 1-4-5P-2K 


A1R861-R862 


0698-8768 


2 


2 


RESISTOR 1000 5X 1/4W CC TC» -400/-r500 


01121 


CB1015 


A1R86A 


0698-8827 


4 


1 


RESISTOR 1M n 1/8W F TC=0-»-100 


28480 


0698-8827 


A, A1R865 


0757-0283 


6 


1 


RESISTOR-FXD 2K IX 1/8N F TC=0-r-100 


24546 


CT4-1/B-T0-2001-F 1 


A1SCW1 


0515-0843 


2 


1 


SCREH-MACH H2.5 X 0.45 20MM-LG 


83486 


ORDER BY DESCRIPTION 


AlSHDI 


03457-00608 


7 


1 


SHIELD-SCANNER BOTTOM 


28460 


03457-00608 


A1SHD1MP1 


03488-84103 


0 


1 


INSULATOR-ACCESSORY 


28480 


03466-84103 


A1SHD1MP2 


0590-1515 


5 


4 


SPACER-PRESS-IH 14.5MM 


28480 


0590-1515 


A1SHD2 


03457-00609 


8 


1 


SHIELD-SCANNER TOP 


28480 


03457-00609 


A1U851 -U852 


1820-1662 


3 


2 


IC-SHFT RCTR SERIAL-IH 8-BIT PARA OUT 


04713 


MC14094BCP 


A1U853-U855 


1858-0076 


0 


3 


TRANSISTOR ARRAY 14-PlN PLSTC TO-116 


04713 


MPQ2907P 


Ag A1U856 


1826-1338 


2 




IC-SUPPIY VOLTAGE SUPERVISOR 


01295 


TL7705A 1 


J1 


44492-62101 


4 


1 


CONN-TERM BLOCK 


28460 


44492-62101 


J93 


5040-5193 


3 


1 


HOUSING-CONNECTOR 


28460 


5040-5193 


J93HDWV2 


2190-0584 


0 


2 


WASHER-LOCK MLCL 3.0MM SCREW (3.1MM-ID) 


28480 


ORDER BY DESCRIPTION 


J93HDW3-4 


3050-0891 


7 


2 


WASHER-FLAT MTLC 3.0MM SCREW (3.3MM-ID) 


28460 


ORDER BY DESCRIPTION 


J93MP1 


5040-5194 


4 


1 


CABLE CLAMP 


28480 


5040-5194 


J93SCU1-4 


5180-8269 


6 


4 


SCREW-CAPTIVE 


26480 


5180-8269 



A tlclin (A) prcccciling a pan mimbcr inilicaics lhal a 



change has been made lo ihal pari. See Table 6-5 Cor an explanation of ihc change. 
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Table 6*5. List of Part Changes 

Ag Operational Amplifier A2U516. part no. 1826-0635 (OP-07CP). has been replaced with part 
no. 1826-1382 to achieve better initial time drift of VOS to guarantee 90 day/1 year 
specifications. Ferrite Slab A2U502A (part no. 1200-1207) has been added to eliminate RFl 
generated by A2U502. Inductor A2L50I. part no. 9100-1788. has been replaced by a jumper 
wire (A2JM503) to reduce power supply noise generated by Processor A2U501. These im- 
provements have been implemented on A2 Assemblies which have an ERC (Engineering 
Revision Code) of 2521 or greater. 

Ab Operational Amplifiers A2U2II and A2U212, part no. 1826-1133 (LMIICH) have been 
replaced, in all applications, with part no. 1826-1381 to reduce noise and improve offset 
drift. The new part will be found on A2 Assemblies which have an ERC of 2524 or greater. 

Aj Resistor A2R122, part no. 0757-0410 (30ln) has been replaced, in all applications, with part 
.no 0757-0284 (I50n) to eliminate a parasitic oscillation which causes an excessive input cur- 
rent in A2U101. The new part will be found on A2 Assemblies which have an ERC of 2529 
or greater. 

A^j Resistor A2R2I9. part no. 0757-0442 (lOKn) has been added to provide extra oi>erating mar- 
gin for A2U2I4, This part will be found on A2 Assemblies which have an ERC of 2551 or 
greater. Printed circuit board becomes Revision B. 

Ag EPROM AIU502, part no. 03457-88803. has been replaced by part no. 03457-88804 to correct 
a "trigger too fast" error when external trigger was executed from program memory. This 
part will be found on A1 Assemblies which have an ERC of 2609 or greater. 

Af Relay A2K106. part no. 5180-8233 has been replaced, in ail applications, with part no. 
0490-1556. This change was made to standardize part useage with a higher quality part. 

Ag Relays A2K107, A2K20I, A2K30I and A2K302, part no. 5180-82.34 has been replaced, in all 
applications, with part no. 0490-1555. This change was made to provide a higher quality 
part and standardize part useage. 

Ah Relays AIK851 through AIK860. part no. 0490-1461. have been replaced, in all applications, 
with part no. 0490- 1 576 to standardize relay usage and reduce cost. These parts will be found 
on HP 44492 PC Assemblies which have an ERC of 2644 or greater. 

A^ Capacitors A2C532 and A2C533. part no. 0160-2343 (lOOpf) have been added to A2 
Assemblies to reduce the common mode signal present at A2J50I. These parts will be found 
on A2 Assemblies which have an ERC of 2703 or greater. Printed circuit board becomes 
Revision C. 

Aj The A1 Main Controller Assembly (part no. 03457-66501) has been replaced with the All 
Main Controller Assembly (part no. 03457-6651 1). This change was made to add Option 700 
(ClIL language). The AI I assembly is a direct replacement for the Al assembly. 

Ak Resistor A2R505. part no. 0757-0405 (lOOKn) has been replaced, in all applications, with part 
no. 0757-0472 (200Kn) to insure that the microprocessor (A2U50I) always starts with a reset 
signal at turn-on. The new part will be found on A2 Assemblies with an ERC of 2708 and 
greater. 

Al EPROM A1U502 (part no. 03457-88804) has been replaced, in all applications, by part no. 
03457-88805 to correct a timing error of the "voltmeter complete" signal when using the 
4-Wire Ohms function and to eliminate the possibilty of shorting two input channels when a 
"device clear" signal is received while the instrument is executing a scan list. 
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Table 6-5. List of Part Changes (cont’d) 

A,^ Capacitors A2CI01. A2C201 and A2C202. pan no. 0160-4479 (220pf) liave been replaced 
with part no. 0160-6842 (220pn for compatibilty with the HP 3457 production process. Both 
parts are electrically identical. The new part will be found on A2 Assemblies which have an 
tRC of 2712 or greater. 

An Capacitor A2C51I, part no. 0160-4438 (470pf) has been replaced by part no. 0160-6839 
(470pf) for compatibility with the HP 3457 production process. Ibis part will be found on 
A2 Assemblies w hich have an ERC of 2712 or greater, 

Aq Crystal AIY500. part no. 0410-1553 (8.000 MHz), has been replaced, in all applications, with 
part no. 0410-1864 (7,980 MHz) to reduce RFl caused by harmonics of the ingiiard oscillator 
and the outguard oscillator adding. 

Ap Relays A2KI0I and A2K10.3, part number 0490-1337. have been replaced with part number 
0490-1606 in all applications to ensure contact resistance stability. The new parts will be 
found on A2 Assemblies which have an FRC of 2710 or greater. 

Aq Capacitors A2C204 and A2C5I6. part no. 0160-4461 (I50pf). have been replaced with pan 
no. 0160-6840, in all applications, for compatibility with the HP 3457 production process. 
The new parts will be found on A2 Assemblies which have an ERC of 2721 or greater. 

Ap Capacitors A2C814 (,tuK). A2C815 (4.7uF), resistor A2R808 (2k). and A2U808 have been 
added to the A I Assent Itly to eliminate the [xvssibility of two channels being closed when the 
power switch is switched to OEK I he A I Printed Circuit Board Itecomes Rev ision B, 

Ag Capacitors A2C8.59 (.luF). A2C860 (4.7uF). resistor A2R865 (2k). and A2U856 have been 
added to the A I Assembly to eliminate the possibility of two channels being closed when the 
power switch is switched to OFF. The AI Printed Circuit Board becomes Revision B. 

A Battery A 1 1B I 601 (2,9V). part no. 1 420-0278, and resistors A I IR644. part no. 0698-4482, and 
* AI I R645, part no. 0757-044.5. arc replaced by Battery A 1 1 13T60I (3.4V), part no. 1420-0298 
and resistors A 1 I K644. pan no. 0757-0445, and A 1 1 R64.5. part no. 0698-3359, for compatibility 
with the IIP 3457 production process. The new battery is not compatible with the old resislor 
network. The new parts arc on assembly Al 1. ERC no. 2850 and greater. 



A Keycap and pushrod found on Al. AIMPI and A1MP2. are not supplied when replacing an 
Al assembly with an Al I assembly. Retain both keycap and pushrod wlien exchanging an Al 
for an A 1 1 assembly. 
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Table 6-6. Code List of Manufacturers 



Mfr 

Code 


Manufacturer's Name 


Address 


Zip 

Code 


00779 


AMP INC 


HARRISBURG 


PA 


17111 


01121 


ALLEN-BRAOLEY CO. INC. 


EL PASO 


TX 


79935 


01295 


TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENT DIVISION 


DALLAS 


TX 


75222 


01686 


RCL ELECTRONICS INCORPORATED 


MANCHESTER 


NH 


03102 


021U 


PERROXCUBE CORPORATION 


SAUGERTIES 


NY 


12477 


04222 


AVX CERAMICS CORPORATION 


MYRTLE BEACH 


SC 


29577 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX 


AZ 


85008 


06915 


RICHCO PLASTIC COMPANY 


CHICAGO 


IL 


60646 


09922 


BURNDY CORPORATION 


NORWALK 


CT 


D68S6 


11502 


TRW INCORPORATED BOONE DIVISION 


BOONE 


NC 


28607 


13103 


THERMALLOY COMPANY 


DALLAS 


TX 


75234 


13606 


SPRAGUE ELECTRIC COMPANY SEMICONDUCTOR DIVISION 


CONCORD 


NH 


03301 


14936 


GENERAL INSTRUMENT SEMICONDUCTOR PRODUCTS DIVISION 


HICKSVILLE 


NY 


11802 


1581B 


TELEDYNE SEMICONDUCTOR 


MOUNTAINVIEW 


CA 


94043 


16299 


CORNING GLASS WORKS COMPONENT DIVISION 


RALEIGH 


NC 


27604 


16426 


BELDEN CORP 


RICHMOND 


IN 


47374 


17856 


SI L I CON IX INCORPORATED 


SANTA CLARA 


CA 


95054 


18324 


SIQNETICS CORPORATION 


SUNNYVALE 


CA 


94086 


18612 


VISHAY RESISTOR PRODUCTS VISHAY INTERTECH 


MALVERN 


PA 


19355 


18736 


VOLTRONICS CORPORATION 


HANOVER 


NJ 


07936 


18873 


DUPONT E I DE NEMOURS & COMPANY 


WILMINGTON 


DE 


19801 


19701 


MEPCO/CENTRALAB ElECTRA CORPORATION 


WEST PALM BEACH 


FL 


33407 


22526 


DUPONT CONNECTOR SYSTEMS 


CAMP HILL 


PA 


17011 


24226 


GOWANDA ELECTRONICS CORPORATION 


GOWANDA 


NY 


14070 


24355 


ANALOG DEVICES INCORPORATED 


NORWOOD 


MA 


02062 


24546 


CORNING ELECTRONICS 


SANTA CLARA 


CA 


95050 


24931 


SPECIALTY CONNECTOR COMPANY INCORPORATED 


GREENWOOD 


IN 


46227 


25088 


SIEMENS CORPORATION 


ISELIN 


NJ 


08830 


27014 


NATIONAL SEMICONDUCTOR CORPORATION 


SANTA CLARA 


CA 


95052 


27167 


CORNING GLASS WORKS (WILMINGTON) 


WILMINGTON 


NC 


28401 


27264 


MOLEX PRODUCTS CO. 


LISLE 


IL 


60532 


26480 


HEWLETT-PACKARD CO CORPORATE HEADQUARTERS 


PALO ALTO 


CA 


94304 


30043 


SOLID STATE DEVICES INCORPORATED 


LA MIRADA 


CA 


90638 


32559 


BIVAR INCORPORATED 


SANTA ANA 


CA 


92705 


34335 


ADVANCED MICRO DEVICES INCORPORATED 


SUNNYVALE 


CA 


94086 


34371 


HARRIS SEMICONDUCTORS 


MELBOURNE 


FL 


32901 


34649 


INTEL CORPORATION 


SANTA CLARA 


CA 


95054 


34899 


FAIR-RITE PRODUCTS CORPORATION 


WALLKILL 


NY 


12589 


52072 


CIRCUIT ASSEMBLY CORPORATION 


IRVINE 


CA 


92714 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA 


01247 


71707 


COTO CORPORATION 


PROVIDENCE 


RI 


02905 


71468 


ITT CORPORATION CANNON ELECTRIC DIVISION 


SANTA ANA 


CA 


92702 


71785 


TRW CONNECTORS 


ELK GROVE VILLA 


IL 


60007 


72982 


ERIE TECHNOLOGICAL PRODUCTS INCORPORATED 


ERIE 


PA 


16512 


73597 


GROOV-PIN CORPORATION 


RIDGEFIELD 


NJ 


04622 


74970 


EF JOHNSON COMPANY 


WASECA 


MN 


56093 


75263 


KEYSTONE CARBON COMPANY INCORORATED 


ST MARY 


PA 


15857 


75915 


LITTLEFUSE INCORPORATED 


DES PLAINES 


IL 


60016 


76381 


3M COMPANY 


ST PAUL 


MN 


55144 


83125 


NYTRONICS INCORPORATED CAPACITOR DIVISION 


DARLINGTON 


SC 


29532 


83486 


ELCO INDUSTRIES INC. 


ROCKFORD 


I L 


61109 


91637 


DALE ELECTRONICS INCORPORATED 


COLUMBUS 


NE 


68601 


96733 


SAN FERNANDO ELECTRIC MANUFACTURING COMPANY 


SAN FERNANDO 


CA 


91341 


3L585 


RCA CORPORATION SOLID STATE DIVISION 


SOMERVILLE 


NJ 




8E175 


BURR BROUN COMPANY 


TUCSON 


AZ 


35801 


9M011 


INTERNATIONAL RECTIFIER SEMICONDUCTOR DIVISION 


EL SEGUNDO 


CA 


90054 


9N171 


UNITRODE CORPORATION 


LEXINGTON 


MA 


02173 


AROHT 


AROMAT CORPORATION 


MOUNTAINSIDE 


NJ 


07092 


08351 


MARQUARDT SWITCHES INCORPORATED 


CAZENOVIA 


NY 


13035 


ELECN 


ELECTRONIC CONCEPTS INCORPORATED 


EATONTOWN 


NJ 
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Table 6-6. Code List of Manufacturers (cont’d) 



Mfr 

Code 



Manufacturer's Name 



Address 



Zip 

Code 



JSLYN JOSLYN ELECTRONIC SYSTEMS DIVISION 

UCMCN UNITED CHEM-CON CORPORATION 

LINER LINEAR TECHNOLOGY CORPORATION 

OPTEK OPTEK 

PNLCC PANEL COMPONENTS CORPORATION 

PWCON POWER CONVERSION INCORPORATED 

SEMNS SIEMENS AG 

STRHC STAR MICRONICS INCORPORATED 

S0562 TOSHIBA CORPORATION 

UCMCN UNITED CHEM-CON CORPORATION 



GOLETA 

LANCASTER 

MILPITAS 

RICHARDSON 

SANTA ROSA 

MT VERNON 

MUNICH 

NEW YORK 

TOKYO 

LANCASTER 



CA 

PA 

CA 

TX 

CA 

NY 

NY 

JP 

PA 



17603 

09733 

6000 

17603 



6-28 





SECTION VII 
MANUAL CHANGES 



7-1. INTRODUCTION 

7-2. This section normally contains information necessary to adapt this manual to older instruments not 
directly covered by the current content. At this printing, however, the manual (and perhaps change sheets) 
does apply to all instruments. Therefore, no backdating information is included in this section. 

7-3. Refer to Section [ for information concerning manual coverage according to instrument serial number. 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION 

This section contains information to aid in troubleshooting and repair of the HP 3457A Digital 
Multimeter. Included are safety considerations, theory of operation and troubleshooting procedures. 



WARNING 



The hifornuilion conioiiHu/ in ihi^ seeiion is iiUcnded tor the use of serviee trained per- 
sonnel who understand eleeironie eirenitry and are aware <»/ the hazards imolved. Do 
not attempt to perlorm any of the priKvdnres oiitlined in this section unless yon are 
cinali/ied to do so. 



8-2. SAFETY CONSIDERATIONS 

The HP 3457A is designed to meet international safety standards. To maintain these standards, the cau- 
tions, warnings, and other safety related information contained in this manual nuisl be followed. 
Servicing of this instrument must be performed by service trained personnel. 



WARNING 



Any interrnplion ol the profeelive grounding eondtietor f either inside or outside the in- 
strnment) or diseonneetion of the protective earth terminal will likely make the insirn- 
nienl dangerous. Intentional interruption ol the protective grounding eondtietor is 
strictly prohibited. 

The serviee information eontaitied in this section normally requires removal of the 
protective covers and application ol power. I'ollages or .signals at many points within 
the instrument may. H contacted, restilt in persona! injury. 



To protect personnel and prevent damage to the instrument, adjustment or repair with covers removed 
and power applied must be avoided as much as possible. When it becomes necessary to service tlie in- 
strument under these conditions, the work must be performed by a skilled person who is aware of ihc 
hazards involved. 

Be aware that it is possible for capacitors inside the instrument to remain charged when the instrumeni 
is turned off or when the power source has been disconnected. 

Be certain that only the recommended fuse type (correct current rating, etc) is used for replacement. 
The use of repaired fuses or short circuiting the fuse holder is prohibited. 
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8-3. STATIC HANDLING 



Static electricity is a familiar phenomenon which, except for an occasional shock, doesn't seem very 
serious. It has been proven in the electronics industry; however, that electrostatic discharge (ESD) is a 
major cause of component failure. In many cases, the component damaged may not fail immediately 
but cause poor instrument reliability and additional repairs at a later date. ESD damage can occur at 
static levels too low for human perception. It has been shown that ESD can affect both active and pas- 
sive devices. 

The following guidelines are the minimum requirements for a static-safe service environment; 

• The work bench must be eciuipped with a conductive table mat. The mat should be con- 
nected to earth ground through a I Mohm resistor. The mat must be equipped with at least 
one connection for connecting wrist straps. 

• All persons who handle and service the instrument must wear a conductive wrist strap in 
contact with bare skin. This wrist strap must be connected to the conductive table mat. 

• All metal equipment at the work station must be grounded to earth ground. This includes 
soldering irons, desoldering tools, shelving, and equipment stands. 

• Only one common ground can be provided at a work station. 

• The work station must be kept free of nonconductive items such as common plastics, poly 
bags, cardboard, cigarette or candy wrappers. There must be no rugs or carpet on the floor, 
shelving or bench top. 

• Proper containers must be used for shipping, storing and transporting assemblies. 



6-4. RECOMMENDED TEST EQUIPMENT 

Equipment to test and repair the HP 3457A is listed in Section I (Table 1-3) of this manual. 



8-5. GENERAL BLOCK DIAGRAM THEORY OF OPERATION 

The HP 3457A is a versatile, high precision digital multimeter capable of measuring AC or DC volts. AC 
or DC current, AC+DC volts or current, resistance, frequency, and period. It measures voltages up lo 
300 VAC or 300 VDC with high DC resolution and accuracy. Reading rates greater than 1000 readings 
per second can be achieved. 

The following paragraphs provide a simplified explanation of the HP 3457A circuit operation. Refer to 
the simplified block diagram in Figure 8-1 for the following description. 

The HP 3437A can be divided into two basic sections; the Chassis Common Circuitry and the Floating 
(isolated) Common Circuitry. The Chassis Common Circuitry provides instrument control and com- 
munication with other instruments, through the HP-IB. or the user through the front panel keyboard 
and display. The Floating Common Circuitry is responsible for converting the analog input sign.nis lo 
digital information, The two sections communicate with each other through the Isolation Logic 
Circuitry. 
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8-6. Chassis Common Circuitry 



Tlie Chassis Common Circuitry consists of digital circuits and associated power supplies. The main cir- 
cuits are the Main Controller. HP-IB Inpul/Output, Front Panel Control and the Isolation Logic. 

8-7. Main Controller 

The Main Controller controls the HP 3457A’s measurement process, communicates with the Front Panel 
and HP'IB I/O. applies measurement corrections and performs math calculations. The Main Contiollei 
circuitry consists of a microprocessor, program ROM’s, storage RAM's and associated digital ciicuiti y, 

8-8. HP-IB I/O Circuitry 

The HP-IB circuitry provides communication between the main controller and other instruments con- 
nected to the HP-IB bus. The HP 3457A main controller receives IIP-IB commands (Remote. Listen, 
etc.) and control information (DCV, ACV, etc.) and sends measurement data through the HP-IB 10 
circuitry. 



NOTE 



HP-IH is Hfwk'li’Packan/'s iniph'iiicniation of UIEIC Slumhird 4HH-IV7S, "SuinJard 
Difiilal liilerfaa' lor Pronraimuihlc Insirutwouiiioif ami A SS! A/C LI. 

8-9. Front Panel Control 

The Front Panel Control circuitry provides communication between the user and the Main Controller, 
The Main Controller microprocessor receives control information through the front panel keyboard 
and returns measurement information through the front panel display. 

8-10. Floating Common Circuitry 

The Floating Common Circuitry consists of Input Switching Circuitry, an Input Amplifier, an Ohms 
Current Source, an AC to DC Converter, an Analog To Digital Converter, a Voltage Reference, an A D 
Controller, Isolation Logic Circuitry, and Power Supplies. 

8-11. Input Switching 

The Input Switching section is restwnsible for routing the inpiil signal to the proper signal conditioning 
and measurement circuitry, and connecting the Ohms Current Source when making resistance measure- 
ments. The input switching is also used during Aiitocal and multimeter Self Test procedures to roiilc 
stimulus and measurement signals. 

8-12. Input Amplifier 

The Input Amplifier scales the input signal to maintain a 0 to lO volt signal to the input of the Analog 
to Digital Converter circuitry. The amplifier also provides isolation between the de\ ice being measuieil 
and the HP 3457A measurement circuitry. 

8-13. Ohms Current Source 

The Ohms Current Source supplies a known current through resistors being measured to pro\idc a 
proportional voltage which can be measured by the HP 3457A. The current source is also used as a 
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stimulus during the multimeter Self Test routine. 



8-14. AC to DC Converter 

The AC to DC Converter is a computing true rms converter which converts AC input signals up to lO 
volts full scale and between 20 Hz and I MHz to an equivalent DC voltage for measurement by the 
HP 3457A. 

8-1 S. Analog to Digital (A/D) Converter 

The Analog to Digital Converter uses a multi-slope conversion process to convert the analog measure- 
ment data to digital information. 

8-16. Voltage Reference 

The Voltage Reference circuit, as the name implies, provides a stable voltage to the Analog to Digital 
Converter and the Ohms Current Source for measurement reference. 

8-17. A/D Controller 

The A/D Controller controls the measurement process, Function and range information received from 
the Main Controller is used to control the input switching and A/D converter. Measurement values are 
computed by the A/D Controller and then transmitted to the Main Controller through the isolation 
logic circuitry. 
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C'TENC cohhon 




Figure 8-1. MuUlmeter Block Diagram 



8-18. DETAILED THEORY OF OPERATION 

The following sections give a detailed description of the operating circuitry in the HP 3457A 
Multimeter. The circuitry is explained as follows: 

A. Input Circuitry 

B. Ohms Current Source 

C. A/D Converter 

D. A/D Controller 

E. Main Controller 

F. AC to DC Converter 

Refer to schematic A2/I for the following discussion. 

8-19. Input Circuitry 

The purpose of the Input Circuitry is to condition the input signals to provide full scale lOV DC input 
voltages to the A/D Converter during ftill scale inputs to the multimeter. The input circuitry can be 
separated (and is explained) as follows; 
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Over Voliage/Over Current Protection 
Input Switching 
Autozero 
Offset DAC 

Pre-charge Stage and Pre-charge Offset Adjust 
Input Amplifier 

8-20. Over Voltage/Over Current Protection 

This circuitry has four parts; high voltage protection, low voltage protection, current protection and 
ohms over voltage protection. The input termin.als are protected from low energy static zap voltages to 
greater than 15KV. and high energy line transient impulses of greater than 3KV, The circuits operate as 
follows. 

High Voltage Protection 

The input terminals are protected from over voltage by a 450V Surge Voltage Protector (ElOl). 
Voltages greater than 450V peak cause ElOl to breakdown thus clamping the terminals at approximate- 
ly the value of RVlOl (230V) plus the holdover voltage of ElOl (approximately 100 volts). 

Low Voltage Protection 

The Input Hybrid. UlOl is protected by diodes connected to the individual input nodes. The diodes on 
each node are connected internally in UIOl to +3.5V and -3.5V power supplies. These diodes along 
with RlOl, RI02, ClOl. RI03. R408 and C40I maintain a current limited maximum input to the hybrid 
of approximately 3.5 volts. The capacitors CIOI and C40I absorb the transient energy before the clamp 
diodes turn on. The ohms sense high and low inputs are also protected with clamp diodes, current limit- 
ing resistors and transient protection capacitors. In addition, L201, R205 and C203 form a filter to 
reduce the peak transient voltage at the collectors of Q2I4 and Q2I6 to less than 800V, 

Ohms Over Voltage Protection 

Transistors Q2I3 - Q216 form a protection network with a negative breakdown of 2BVce*700V, I'he 
resistors R2I3 and R214 proxide the base bias for these transistors through the junction leakage current 
of Q2I2 in normal operation. For large negative overloads, the gate of Q2I2 will forward bias and 
provide a current path to ground. Po.sitive breakdown of greater than -rIKV i$ obtained through the 
reverse breakdown of CR201. 

Amps Section Protection 

Transient input protection of the AMPS section is provided by L40I along with clamp diodes CR401 - 
CR404. For any voltages (IRshunt) greater than approximately 1 volt, the input clamp diodes begin to 
turn on and shunt current away from the current shunt resistor thus preventing an over power condi- 
tion from being sustained. 

Current Protection 

Fuse FIOI in series with the current shunt (R40I) protects the shunt from excessive inputs currents 
(>1.5A). 

8-21. Input Switching 

The input switching circuitry consists of relays and MOSFET switches. The MOSFET switches are 
located within input hybrid UIOl and their piir|X>se is to provide signal paths to the input amplifier and 
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to connect tlie amplifier for a zero measurement (see Aufozero in this section). The switches are 
controlled by circuits in UlOl which receive their control information from the A/D Controller. U501 
(schematic A2/2). 

The input terminals are switched to the measurement front ends (DC, OHMS. AMPS. AC) through K 101 
- K104. The coil drive for these latching relays is a 13ms pulse of 5V originating in the 16 bil serial 
shift register U121 (schematic A2/2). This register is comi>osed of 16 open drain VMOS devices which 
pull to ground. The register is not strobed so a strobe operation is provided through QI21 which 
provides a strobed +5V to the positive side of the relay coils and UI21 provides the pull-down 1 o 
ground. 

Reed relays KI06, KI07, K20I. K.301 and K302 are selected by MOSFETs located in ini>ut hybrid, 
UlOl, These MOSFET coil select signals. UlOl pins 27-30 and 35. are only designed to be able to pull 
down; therefore, drive current is provided by Ql 18. The combination of Ql 18. Rl 18 and Cl 18 provide 
a power on delay of appro.ximately I second to allow the MPU (U50I) time to properly program the 
desired state at initial power on. The combination of Q1I9. RI22 and C1I7 provide protection for 
U402 and UlOl in the event of an input hybrid latch-up condition. Should a latch-up condition occur, 
all relays could be on at the same time and U402 could be damaged. To prevent this, the combination 
of Ql 19 and R122 form a sense circuit that will detect an imminent latch-up condition and disable the 
+5V from all the reed relays controlled by UlOl. The resistor RI22 provides a sense of the +I.SV sup- 
ply current for the input hybrid. This current increases dramatically prior to the onset of latch-iip and 
causes a voltage drop across R 122 that controls the gate of Ql 19. Qi 19 is normally off exceiM w hen 
UlOl is in a latch-up condition. Should UlOl enter a latch-up condition. QII9 will turn on and this 
will rapidly turn off Ql 18. Resistor RI22 limits the +I5V supply current to UlOl during latch-up. thus 
it protects UlOl. The following e^ plains the various input paths. 

Low Range Input Path 

The low range input path consists of K106. RIOI and RI02 plus UlOl MOSFET switch 4, The purpose 
of the path is to connect the Ml INPUT terminal to the input amplifier section. This path is used in (he 
30mV. 300mV and 3V DC volts ranges, all ranges of 2-wire and 4-wire ohms measurements and self test 
measurements. 

High Range Input Path 

The path consists of K 107 and R 103 plus U 101 MOSFET switch 5 and a 100:1 divider (9.9M ohm and 
lOOK ohm resistors). The purpose of the path is to attenuate input voltages by a factor of 100 and to 
connect the attenuated voltage to the input amplifier section. This ixith is used in the ,30V and 300V 
DC ranges. .300M ohm - 3G ohm 2-wire and 4-wire ohms measurements, while command FI.XEDZ is on 
and during self test. When this high range input path is selected, the input resistance is reduced from a 
resistance that is greater than !0G ohms on the low range input path to lOM ohms on this high range 
input path. 

Ohms High Sense Path 

This path consists of R201 and R202 plus UlOl MOSFET switch 6. This path connects the HI OHMS 
SENSE terminal to the input amplifier section in the 4-wire ohms function. UlOl MOSFET switch 6 
(which is also part of the path) is used to connect the junction of UlOl switch 6 to ground in all func- 
tions except 4-wire ohms. This is used to shunt any possible voltage on switch 6 to groimd. 

Ohms Low Sense Path 

This path consists of R203 and R204 plus UlOl MOSFET switch 7. This prath connects the LO OHMS 
SENSE terminal to ground in the 4-wire ohms function. 
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Current Input Path 



This path consists of R401 - R405. U403. R408 and UlOl MOSFET switch 3. From the output of the 
front/rear switch, the input current under test. AC or EXT. is routed to tlie AMPS section. Input cur- 
rents are switched to shunt resistors R40I - R405 through relays K40I - K403 and scaled (IRshunt) to 
generate a 300mV full scale signal level. When changing amps ranges, the I.OA range (R401) is always 
enabled to provide a continuous current path at the input terminals while the next range configuration 
is being selected. Once the new configuration is set. the I.OA range switching (K40I) is disabled. The 
relay configuration for the various current ranges is shown in table 8-1. 

For DCl the voltage is sensed by input hybrid UlOl at pin 40. The I.OA range is sensed at the 0.1 ohm 
shunt (R40I) through analog switch U40.3. For all other DCl ranges the sense is made at R405 through 
analog switch U403. For ACI measurements, the current shunts are configured identically to those for 
DCl with the only difference being the range bounds and the sense path. AC! ranges are from I A to 
30mA. For ACI the voltage is sensed at the Junction of R403/R404 with K402 pins 9 - 13 and routed 
to the AC board (A3) through A2U402. From the AC board, the signal is routed through A2U403 pins 
5 - 6 to input hybrid A2U101. pin 40. 

On the 300uA current range the resolution for 0 digits is lOOpA. This means that leakage currents from 
the current input lead may be very critical to the 300uA offset specification. To minimize the leakage 
current resulting from the clamp diodes. U40la is used as a bootstrap amplifier to force the voltage and 
the leakage current across CR401 and CR403 to be zero. 



Table 8-1 Relay Configuration 



RANCE 


CONTACT CONNECTIONS 


RESISTANCE VALUES 


1 .OA 


K401 p4-6. 11-15 
K402 p4-6, 11-13 
K403 p13-9 


0.1 OHM 


300(tiA 


K402 p4-8, 9-13 
K403 p4-8 


1.0 OHM 


30mA 


K402 p4-8, 9-13 
K403 p4-6 


10.0 OHM 


3mA 


<402 p4-6;<405 p13-11 


100.0 OHM 


300uA 


<402 p4-6;<403 p13-9 


1000.0 OHM 



8-22. Autozero 

The Autozero function is used to measure the offset (called a zero measurement) of the Input 
Amplifier and subtract it from the input measurement. When the Aiitozero function is enabled, a zero 
measurement is taken between each input measurement. The zero measurement is done in two dif- 
ferent ways, depending on the function selected. 
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In the DC volts, DC current and 2-wire ohms functions, the zero measurement is made with UlOl 
switch MC (measure customer) open and UlOl switches MZ (measure zero) and 7 closed. Switches MZ 
and 7 connect the Input Amplifier to ground through a I02K ohm resistor. After the zero 
measurement is made, switches MZ and 7 open and switch MC doses for tlie input measurement. 

In the 4-wire ohms function, the zero measurement is made with UlOl switches MC and 7 oi>en and 
UlOl switches MZ and 7 closed. The input amplifier is connected to ground through the ohms low 
sense path (K.I02 pins 4-5 and J104) via an externally connected lead to the LO INPUT terminal (JI02 
and KlOl) which connects to ground. This measurement is different than the DC volts. DC curreni and 
2-wire ohms functions because the input amplifier is connected to ground through the externally con- 
nected low ohms sense and lo input leads. This can cause a problem when scanning channels and using 
the measure command because its possible the sense and lo input leads can get separated. When this oc- 
curs. the resistance reading will be unstable. After the offset measurement is made, switches MC and 7 
close and switches MZ and 7 open. The 7 switch closes to shunt any possible voltage on the junction of 
switch 7 to ground. 

8-23. Offset DAC 

The offset DAC section (U2I7. U122. UI23 and U218) is used by both the A2 and A3 assemblies. The 
DAC provides a bipolar ±10V output in 1024 steps of approximately 2mV step size. A code of 0 
programmed to the DAC yields an output voltage at JMI02 of -10 volts while a code of 512 gives 0 
volts and 1023 provides a full range output of +10 volts. 

The DAC bits are written by MPU U50I (schematic A2/2) into the 16 bit serial shift register U122. 123 
via line SDO. The 10 least significant bits of the register are connected to DAC U21 7. 

The DAC provides a current output at pin 1 which is scaled to a voltage of 0 to -10 volts by U218h 
using the gain matched resistors in U2I7. The DAC output is referenced lo the buffered +10 \oh 
reference at U517a pin 7. Level shifting circuit U2l8a multiplies the output of the DAC from 0 to -10 
volts to 0 to +20 volts and then shifts the output down by -10 volts to get a final output range of -10 to 
+ 10 volts at JM102. 

Shift register U123 also provides miscellaneous control bits lo the IX"! switch U403 and AC ACAl. 
source U402. The HTSO bit is the actual step used as the flatness ACAL source. 



8-24. Pre-charge Stage and Pre-charge Offset Adjust 
Pre-charge Stage 

The pre-charge amplifier in UlOl is used to pre-charge the stray capacitance at the input node of the 
input amplifier section. During a zero measurement, when Aufozero is On. the input to the input 
amplifier is continuously switched between the input terminal through UlOl switch MC and the analog 
ground through UlOl switch MZ. The twrasitic capacitance (approximately lOpf) at the amplifier in- 
put has to be charged and discharged. The charging current would come through switches MC and MZ 
if the pre-charge circuit were not present. This could load the input voltage and cause reading cnois. 
To prevent this, the input of the input amplifier is pre-charged to the input voltage before the input 
measurement is made. This is done by the pre-charge amplifier and MOSFET switch PRE which are 
both located within UlOl. The operation is as follows: 

A. After the zero measurement is made, switch PRE closes (switch MC is still open). 

B. The input voltage is connected to the pre-charge amplifier using the input paths. 

C. Since the pre-charge amplifier is a XI gain amplifier, a voltage with the same polarity and value 
as the input voltage is applied through PRE to the input amplifier. This pre-charges the stray 
capacitance to the input voltage. 
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D, Swilch PRE tlien opens and MC closes and an input measurement is made. 

Pre-charge Offset Adjust 

As previously stated, the pre-charge amplifier is used to pre-charge the input amplifier. However, ihe 
pre-charge amplifier itself also requires offset adjustment due to its offset voltage. Without it. the in- 
put through UlOl switch MC would still need to provide a small amount of charging current for the 
input amplifier node stray capacitance. To further improve the instrument accuracy, the offset voltage 
of the pre-charge amplifier is greatly reduced by the Pre-charge Offset Adj circuitry. U21G. The com- 
bination of U2I6, R2I6 and R2I7 form a voltage-fo-current converter circuit. This circuit translates 
the 0 ±10 volt DAC output at JM 102 to a 0 ±20uA current output at U2I6 pins 3 and 15. This current 
is used to reduce the input offset of the pre-charge amplifier in UlOI. The output impedance of the 
pre-charge amplifier in UlOI is aiwul 20K ohms so luA of current sourced from this unity gain 
amplifier reflects to its input as an offset of -20mV. This is used to null out the undesirable input off- 
set voltage. 

During an auto calibration procedure called OHMS PRE-CHARGE ACAL, UlOl’s pre-charge amplifier 
offset voltage is calibrated to near zero. This is accomplished through an iterative measurement on the 
300 Volt DC range with the input terminals open and K107 open. Two measurements are made using 
the 1 PLC mode, one measurement is made on the path through UlOI switch MC and the other is made 
on the path through UiOl switch PRE. After the two measurements are made, a correction value is 
computed and output. This procedure is retwated until a computed change of less than one DAC count 
is generated. 

8-25. Input Amplifier 

The purpose of the Input Amplifier, in conjunction with Ihe Input Switching Circuitry, is to condition 
the input signals. The conditioning is done to apply the same full scale lOV DC voltage to the A 
Converter for all full scale inputs. The input amplifier must accomplish this task while at the same 
time introducing little or no error to the input signal. 

The Input Amplifier is simply an op-amp whose gain is selected through MOSFET switches 8. 9 and 10 
in UlOi. These switches select gains of 3.33. 33.3 and 333. Since the essential characteristics of a preci- 
sion amplifier are not available in standard op-amps, discrete components must be used. The ln|)ul 
Amplifier section could be broken into three main blocks. Input Stage Bias. Input Gain Stage and 
Output Gain Stage. These are discussed below. 

Input Stage Bias 

The input gain stage (Q1 • I- Ql 12) is designed to require a bias current of 400uA for proper operation. 
The circuitry composed of QII4. UII2a. Ull2b and their associated 4 resistors comprise a precision 
current source to achieve this need. Ul 12b generates a stable -12 volts and -10 volts used by Ui 12a lo 
force a 2 volt difference across R 1 14. This forces a curient of approximately 400uA (2V, 51 10 ohms) 
to flow from the emitter and into the collector of output transistor Ql 14, 

Input Gain Stage 

The input gain stage is designed to have e.xceptional gain linearity and common mode rejection to 
reduce measurement errors. The input FET. Ql 1 1. is the main element of this stage. Its characteristics 
determine tlie input current and input noise parameters of the amplifier, Cascode device Q1I2 is 
present to improve the CMRR proiverties of the first stage Ql 1 1. 

The combination of Ql 13. Ul 1 la, Rl 1 1 and Rl 12 provide the net effect of a very large load resistor at 
the drain of Ql 12. pin 5. The effective resistance generated produces a gain ( >300 ) much larger tlian 
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coujd be produced witli passive components. This circuit is called a Current Mirror because its 
operating characteristics force the same currents to flow in RIM and R 1 12. 

Since tlie low voltage range for the voltmeter is 30mV. the input amplifier offset voltage could be a 
large fraction of the total scaled input to the A/D comerter. Adjustable resistor Rl 1.1 is prosided as a 
means of reducing the offset voltage and the (Wtential errors it may generate. There is a diagnostic test, 
called Input Amplifier Offset Adjustment, that forces this offset to be adjusted to less than 500uV 
while Self Test checks it to limits of ±1.5mV. 

Output Gain Stage 

The final stage of the input amplifier is output gain stage Ul I lb. U II 1 b is configured an an integral or 
with Cl 1 1 to provide additional gain and output drive to the A/D comerter. 

8-26. Ohms Current Source 

The purpose of the Ohms Current Source is to provide a stable current for resistance measuremenis. 
The current is applied to the unknown resistance and the resultant voltage drop across the resistance is 
measured. All ohms ranges e.xcept the 10 ohm and the 100 ohm range generate a full scale of 1 volts. 
These ranges have lOmV and lOOmV full scale voltages. To achieve Ihis. precision current sources lang- 
ing from 1mA down to lOOnA are needed. The ohms current source can be divided into 5 sections as 
follows: 

Ohms Voltage Reference 
Switch Amplifier 
Output KET Gate Bias Amplifier 
Offset Compensation Switching 
Ohms Overload Protection 

The following discusses each section except for the Ohms Overload Protection circuitry which was 
described earlier in the section titled Over Voltage Protection. 

8-27. Ohms Voltage Reference 

In order to achieve a precise and stable ohms function, the ohms current source is referenced to a very 
stable +10 volts. This +10 volt reference at UlOl pin 4 is divided to values of 8 volts and 5.0 \olls 
within input hybrid UlOl and switched to ohms voltage reference amplifier U21 1 by UlOl MOSEFf 
switches 1 1 and TT. Eight volts is selected for all ranges Itelovv .lOM ohm and 5.6 volts is selectcci for 
lOM ohm and above. The gain of U2l I is set at X 1.5 by the 1 7,1 K and 2.9K ohm resistors within I' 10 1 
and the 40K ohm resistor. R21 1. 

8-26. Switch Amplifier 

The switch amplifier (U2I2) receives an input voltage of either 12 volts or 8.4 volts from U21 1. U2I2 
is a unity gain follower used to enable one of the four range resistors (4K, 40K, 400K or 4M ohm) in 
UlOl that are used to set the output current value. When a range below lOM ohm is selected, the input 
to U212 will be 12 volts. This voltage will be applied to one of the four resistors by a pair of UlOl 
MOSFET switches (12. II. 14 or 15). The other side of the range resistors will always have 8 volts ap- 
plied (refer to the following section entitled Output FET Gate Bias Amplifier); therefore, the cunenl 
selected will be 4 volts/selected R. When a range of lOM ohm and above is selected the input to U2I2 
will be 8.4 volts (1.5 x 5.6). This voltage will be applied to one of the four range resistors by a pair of 
UlOl MOSFET switches discussed previously. The other side of the resistors will still have 8 volts ap- 
plied: therefore, the current selected will be 0.4 volts/selected R. 
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Transistor Q21 1 allows a more linear operation of U2I2 (increased loop gain since it’s not required to 
output a voltage so close to its limits). Without it. U2I2 would be required to output +12 volts from a 
supply of only +15 volts and linearity would not be as good. 

8>29. Output FET Gate Bias Amplifier 

Amplifier U213 in combination with the output MOSFET in UlOI and switch amplifier U2I2 comprise 
a voltage-to-current Converter which is the Ohms Current Source. The noninverting input of U21.3 is 
driven by a voltage derived from the Ohms Voltage Reference Amplifier. U21I. This input is main- 
tained at +8 volts independent of the output of U2I1 by selecting one of two sense points in the gain 
network consisting of the 17. IK and 2.9K ohm resistors in UlOl. UlOI MOSFET switch 1 1 will be on 
when the input to U211 is +8 volts and this voltage is switched to the input of U2I.3, VVhen the input 
to U211 is +5.6 volt. UlOI MOSFET switch TT will be on. This will select the +8 volts at the junction 
of the 17.IK and 2.9K ohm resistors in UlOI and apply it to the input of U213. The operation of U2I3 
then forces the inverting input of U2I3 to +8 volts as long as current can be made to flow through one 
of the range resistors (UlOI. 4K. 40K, 400K or 4M ohm). With a path for current to flow, the range 
resistor will have either 4 volts or 0.4 volts across it. thus generating a precise output current. 

8-30. Offset Compensation Switching (OCOMP command) 

The ohms function can be thought of as simply measuring the voltage across a resistor that has a preci- 
sion current passed through it. However, if there are unwanted voltages in the path, errors will be in- 
troduced. For example, the error voltage may be a thermally generated offset in the resistor under test. 
If this unwanted voltage could be eliminated from the desired voltage, then potentially large sources of 
error in the measurement could be removed. 

Offset compensation is a technique which removes sources of errors. While in the ohms mode, a 
measurement is periodically made with the ohms current source off. This result is the error voltage wc 
want to remove, This value is subsequently subtracted from normal ohms readings lo yield an enor 
f tee result. 

Analog switch U214 is used to switch the ohms current source on and off. The function of U213 is lo 
control the gate voltage and thus the current flowing to UlOI pin 15 from the output MOSFET in 
UlOI. When the gate voltage is positive the current source is off. The purpose of U214 is to toggle be- 
tween current source on (switch from pins 1-16 on) and cuirent source off (switch from pins 3-4 on). 

Independent of offset compensation, the network composed of R2I8. (^217 and CR202 provides an al- 
ternate current path when the output MOSFET in UlOI is off. Without this network, the combination 
of the range resistors (4K. 40K. 400k and 4M ohm) in UlOI and stray capacitance at the inverting inpul 
of U2I3 can cause stability problems on the higher ohms ranges. With this network, when the output 
of U2I3 approaches -7,5 volts, the diode connected low leakage JFET Q2I7 forward biases and oiitinit 
current is diverted away from the ohms output MOSFET. 
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Figure 8-2. A/D Hybrid (U511) 



8-33. A/D Analog 



The A/D Analog section consists of the A/D Integrator. Slope Amplifier. DA Compensation and Analog 
Anto-Zero Loop. In addition to the A/D Hybrid (U51I). this is all the analog circuitry required to 
make the A/D Converter ojTerate. Each section is discussed below. 

A/D Integrator (U512 and associated circuitry) 



The function of the integrator is to accumulate charge from the unknown input current signal so it can 
later be nulled out by using currents of known value. The A D Integrator consists of a high six:ed 
amplifier with a capacitor (C51 1) in its feedback loop from output to (-) input. In this instrument, the 
amplifier is a composite of Q5I4. U5I2 and the associated bias components. Transistor Q5I4 functions 
as a low input current, low current noise, input gain stage for integrator amplifier. U512. 
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Since the algorithm that controls the A D Integrator operation is zero seeking, the maximum voltage 
present at the output of the integrator amplifier U5I2 is bounded in normal opteration. However; for 
abnormal conditions, such as an extreme o\erload, the integrator could enter a condition where (he 
output may not be returned to zero in the nlloted time. To eliminate this condition, comparator U5l3a 
is utilized to detect both plus and minus illegal voltages (±6.3 volts) on the integrator and flag the MPU. 
This allows MPU U501 to abort the current integration, disconnect the input, flag an overload condi- 
tion and provide extra lime to guarantee a return to zero for the integrator. 

Slope Amplifier (U513) 

There are three key components that form the kernel of oiieration of an integrating A/D converter. 
These are the current sources and steering switches in the A/D Hybrid U51I. the integrator amiilificr. 
and the comparator. Of these, the comparator is where the translaiion from the analog domain to the 
digital domain occurs. Therefore; the sensitivity and resjwnse time of the comparator are critical to the 
final A/D performance. The comjxirator is located in A/D hybrid U5I I and has its input on pin 4. 

In order to reduce the voltage sensitivity requirements and enhance the available input overdrive of the 
comparator, an amplifier (U5I3) is inserted between tite output of the integrator amplifier and the 
comparator input. Its primary piir|X)se is to amplify the smaller slopes before the comparator input. 
This offers improved resolution of slope zero crossing detection. Since this is its function, it's generally 
referred to as the Slo|>e Amplifier. This amplifier provides an inverting gain of 20. 

DA Compensation (U514 and 0512) 

The Multi-Slope conversion technique is inherently zero seeking, that is it tends to keep the average 
voltage on the integrator capacitor (C5II) near zero. However; there is still a residual error which is 
small but still tends to bias the average integrator voltage to be other than zero. This can introduce 
linearity errors. This residual error results from the "charge memory" or dielectric absorption (DA) of 
the integrator capacitor. To minimize the nonlinearities caused by the integrator capacitor DA. a 
unique DA COMPENSATION circuit has been implemented. The circuit is composed of U5l4a and its 
gain network along with FET switch Q.SI2. During the run-up phase of the A/D conversion the DA 
Compensation amplifier is connected to the summing node of sloi>e amplifier U5I3 through Q.312. 

A/D Analog Auto-Zero Loop 

Precision A/D performance can only be achieved by the elimination of all potential error sources. For 
an integrator to yield accurate, repeatable results, its operation must be precisely controlled. The most 
critical aspect is being able to provide a controlled starting and ending condition for the integrator. 
This is the function of the Analog Auto-Zero Loop. 

In this instrument, the Analog Auto-Zero Loop seeks a zero current condition for the integrator and 
stores the necessary correction to force this condition. The Analog Auto-Zero Loop (AAZ) is enabled 
between each conversion for 2mS and is also the standby mode for the A/D. 

The Analog Auto-Zero Loop is composed of the integrator amplifier circuitry, the sloije amplifier and 
the hold circuitry. The hold circuitry is formed by the siimpling FET Q51I. the hold capacitor C 5I2. 
hold follower Q513 and divider R5I9. R520. 

Between readings FET switch Q5I I is closed. This connects the slope amplifier (U5I3) output to the 
auto-zero hold capacitor C512. The voltage of C5I2 is followed (XI gain) by FET pair Q513. The hold 
voltage at Q5l3b. pin 5 is then attenuated by the R5I9. R520 divider (XO.I) in order to reduce the ef- 
fects of noise and hold capacitor leak-down rate errors. The divided voltage is then applied as the off- 
set correction for the integrator at its plus input. Q5I4. pin 6. 
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FET switch Q5I5 is present to short out the noise of the Analog Auto-Zero Loop and also the collec- 
tion voltage, during the run-up interval. Since the primary piir^wse of the Analog Auto-Zero Loop is to 
define a precise zero for the run-down interval, shorting Analog Auto-Zero during run-up will ha\c 
minimal error effect. 

8-34. Voltage Reference 

To maintain long term accuracy of a DVM, a precision Voltage Reference is required. This instrunioni 
uses a pretested voltage reference assembly with superior stability. Vhe reference assembly plugs onio 
the A2 assembly. In conjunction with the reference assembly, reference gain resistors inside the A/D 
hybrid (U51 1) are used to generate the primary -JO volt instrument reference voltage. Amplifier I '.SI6 
along with other resistors in U5i 1 provide a precision inverter for generation of the +10 volt refeicnce. 
Buffer transistor Q522 is used to provide a low output impedance for the -10 volt reference o\cr a 
wide frequency range. Bias resistor R5.12 aids in this bv suppiving a continuous bias of 2mA from 
Q522. 

8-35. A/D Controller 

The following discussion refers to the A/D Controller circuitry which is located on schematic A2 2, 
The A,'D Controller can be divided and is explained as follows: 

A/D Control 
Frequency Counter 
Floating Common Microprocessor 
Cross-Isolation Link 



8-36. A/D Control 

The A/D input signal is integrated during the run-up phase of the conversion cycle and the mulli-sloiH‘ 
conversion technique actually starts accumulating the most significant digits of the reading during rim- 
Lip. For the run-up interval, the microprocessor has control of the slope decisions on a real time basis 
and the slopes are finite increments of time (6uS of S±4 and luS of S±0). The microi>rocessor accuimi- 
lates the total number of each slope type used. For slopes in run-down, slope control is performed by 
external logic. This logic removes some slope decisions from the microprocessor: therefore, measure- 
ment throughput is increased. The run-down phase of the conversion cycle is discussed below . 

During run-down the initial slope (S±4) is decided by the microproces.sor and output to the A/D hybrid 
U51 1, pins 7-9 through the slope control bits at U50I. pins .1-5. Gales U508a. 508b, and 508d along with 
U507a and U502d form a feedback circuit which turns off slopes immediately following a run-dow n 
zero crossing as detected by the comparator output at U5l I. pin 1 1. I'his hardware is necessary to keep 
slope overshoot time, the time from zero crossing detection to sloiw turn off. to a minimum. Due to 
noise, if is possible for the slope shut off system (U502/U507) to oscillate once when the comparaloi 
goes through zero on the final slof>e. To prevent this. U508c latches the comparator transition sclecicrl 
by U507a. 

The final aspect of run-down is the actual measurement of the slope limes. A 20 bit counter is used to 
accumulate time intervals of the run-down slo|je. This counting is iierformed by the MPU internal 
counter (U501, pin 14) prescaled by a 4 bit counter U506. 

Time interval measurements must be made with extreme precision and repeatability to achieve the 
necessary accuracy. This requires low phase noise from the clock oscillator. The clock output Al.F 
(U501. pin .10) must be re-clocked by U50.1a to provide a phase stable, refveatable clock to the A D 
hybrid (U51 1) and the e.xternal time interval counter (U506). U506 counts this phase stable 2MI Iz w hen 
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enabled by input multiplexer U507b. pin 9. Multiplexer U507b selects one of three inputs as the 
counter enable input (U506. pin 7). The three inputs are either Slope Control A from U508a pin I, 
Slope Control D from U508d pin 13 or the frequency gate signal from U503b pin 9. This time becomes 
the time interval that is measured. Upon completion of a time interval measiuement, the data present 
in U50G is read by the MPU (U501) and combined with the internal MPU counter (U50I. pin 14) to 
determine the total time interval measured. 

8-37. Frequency Counter 

The AC assembly. A3, provides a convenient front end for frequency measurements. The ranging 
capability can accept input signals over a wide dynamic range of lOmV - 300 volts and fretiuoncy 
measurements can be made on the function selected by the FSOURCE command. First, an A l> 
measurement is performed to determine the optimum range, voltage or current, for the frequency 
measurement. This provides input signal conditioning without user intervention. 

The A/D converter has external digital hardware used for run-down slope TIME INTERVAL 
measurements. Since both frequency and A/D results can not be performed simultaneously, the 
frequency counter utilizes this same hardware to accumulate a portion of its result. Frequencv is 
defined as CYCLES/SECOND. This can be interpreted as ZERO CROSSINGS/TIME INTERVAL and 
is precisely what the multimeier has done. 

One of the inputs to the prescaler counter U506 is the Frequency Gate signal. This is selected through 
U507b. Notice that the inputs of U306 are the Q outputs of another counter U505. U505 is also a 
prescale counter but it prescales MPU (U50I) internal counter Tl at U501 pin 15 while U506 piescalcs 
MPU internal counter TO at U501 pin 14. These two counters convert the frequency of the FREQ sig- 
nal input from the A3 assembly to an appropriate count. 

At the start of a frequency conversion. MPU U50I outputs a measurement gate (U501 pin 16) of ai5- 
proximately 0.5 second. With the measurement gate signal set, flip-flop U503b will respond with its 0 
(FREQ GATE) output going high at the next rising edge of the FREQ IN signal at U503b pin I I. 1 ho 
FREQ GATE signal enables both the time interval (U500) and zero crossing (U505) counters as long as 
the MPU holds the measurement gate signal high (U50I pin 16). Counter U505 therefore measures Iho 
number of zero crossing during the gate and counter U506 measures the "actual" measurement gale in- 
terval with 0.5uS resolution. Frequency is computed from these results. This technique yields a con- 
stant measurement resolution of I ppm independent of the input freiiuency with an approximate 2 
readings/second conversion rate. 

8-38. Floating Common Microprocessor 

The floating common MPU U50I is responsible for all aspects of the Analog Section operation. It con- 
trols all the measurement dynamics and adds the calibration correction to the finished reading. For cx 
ample, during the A/D conversion process. MPU 501 is completely occupied with control and interac- 
tion with A/D hybrid U511. input hybrid UlOl and external logic. This maintains a constant conver- 
sion time. For each measurement configuration, the A I Main Controller sends the appropriate calibra- 
tion constants to U50I. These constants are used to correct the measurement just completed. 

Analog section set-up is iwrformed through serial registers in essential areas. Communication to these 
registers is accomplished through a common serial data path. SDO (Serial Data Output) generated by 
U50I. Individual registers are addressed to receive data by clocking data only to the desired register 
through the SDCn control lines which are also generated by U50L There are five control lines, 
SDC2-SDC6. that address serial registers. The register number, the name of the register and the com- 
ponents switched are as follows. 
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2 PLUG-IN MODULES (44491. etc) 

3 RELAY CONTROL (RL)- A2Q12I. A2UI2I 

4 MISCELLANEOUS LOGIC CONTROL (ML) - A2UI22. A2UI23 

5 AC - A3U3I5, A3U316 

6 INPUT HYBRID (IH) - A2UI01 

8-39. Cross-Isolation Link 

In order to make precision floating measurements, the impedance from isolated assembly A2 to earth 
ground should be large. Only two electrical paths need to be high impedance for this to occur, ihe 
floating common power supply and the communications path between the A2 and A I MPll's. The 
power supply isolation occurs inside the power transformer. The communications link isolation is 
achieved through opto-isolators U509 and U5I0. 

Communications between the Al and A2 assemblies is accomplished through a full duplex UART link 
on each assembly and the opto-isolators. The link operates at a l87KHz rate. Data is received and 
transmitted in 1 1 bit frames consisting of one start bit. eight data bits, one even parity bit and one stop 
bit, 

MPU A2U50! will be RESET when all zeros have been sent over the communications link for a period 
greater than 20mS. 

8-40. Main Controller (03457-66501) 

Refer to schematic A 1/1 for the followliig discussion. 

The Main Control Assembly manages the overall operation of the instrument. This includes managing 
the measurement process, performing mathematical calculations, storing data, and communicating w ith 
the front panel and with other instruments connected to the interface bus. 

The Main Controller consists of microprocessor U501. two ROM's (U502 and U503) and two RAM's 
(U506 and U51 1). The ROM's contain the operating routines for the microprocessor while the RAM's 
provide temporary memory. RAM U5II contains the calibration and auto calibration constants, the 
HP-IB address of the instrument, and instrument configuration states selected by the user. 

8-41. Reading instructions from ROM U503. 

To read instructions from ROM U503. the microprocessor; 

• Sets the lead/write (R/u) output (U50L pin 32) high. 

• Sets the address code, of the memory location to be read, onto address lines AO througli 
AI2. 



• Sets address lines A13 and AI4 high and sets AI5 low to enable ROM U503, 

The positive portion of timing signal E*o (U597a. pin I) and Ihe high R/ii signal sets the output of g.ate 
U598d (RO) low to activate the output of ROM U503. The microprocessor then reads the information 
from data bus "A", lines DO through D7. 

8-42. Reading instructions from ROM U502. 

To read instructions from ROM U502, the microprocessor 
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Sets the lead/wiite (R/u) output <U50I pin 32) high. 



• Sets the address code, of the memory location to be read, onto address lines AO thiough 
A14. 

• Sets address line A15 high to enable gate U598b. 

The combination of the positive portion of timing signal E*o and the high R/ii signal causes a negative 
pulse at the output of gate U598d (rd). Simultaneously, the positive portion of timing signal e*o and the 
high A15 signal cause a negative pulse at the output of U598b (roh), 

The negative ^ signal activates the output of ROM U502jind causes a negative pulse at the output of 
gate U596b to enable tri-state buffer U517. The negative RO signal from U598b activates the output of 
buffer U517. The microprocessor then reads the information from primary data bus "A", lines DO 
through D7. 

8'43. Reading Inlormalion from RAM U506. 

To read information from RAM U506. the microprocessor: 

• Sets the read/write (R/w) output (U50I. pin 32) high. 

• Sets the address code, of the memory location to be read, onto address lines AO through 
AlO. 

• Sets address line Al I high and lines A12 and AI3 low to select the hah output ot decoder 
U5I.3, 

• Sets address lines AI4 high and Al 5 low to enable decoder U51 3. 

The low portion of timing signal Fo (U597b, pin 4} activates the RAM output of decoder U5I3 to enable 
RAM U506. The positive portion of timing signal E+Q and the high r/h signal pulses the output of gate 
U598d (w) low to activate the output of RAM U506. The microprocessor then reads the information 
from data bus "A", lines DO through D7. 

8-44. Reading information from RAM U511. 

To read information from RAM U51 1. the microprocessor: 

• Sets the read/wrife (r/h) output (U50I. pin .32) high. 

• Sets the address code, of the memory location to be read, onto address lines AO through 
AlO. 

• Sets address lines All and A 13 low and A 12 high to select the nvram output of decoder 
U513. 

• Sets address lines AI4 high and AI5 low to enable decoder U5I3. 

The low portion of timing signal r^o (pin 4 of gate U597b) activates the nvram output of decod er U5 I.3 
The NVRAM signal is applied to the emitter of Q50I and causes a negative pulse at the collector (Nves) to 
enable RAM U5l I. The positive portion of timing signal £*o and the high R/u signal pulses the output 
of gate ll598d (RO) low to activate the output of RAM U5II. The microprocessor then reads the 
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information from data bus "A", lines DO through D7. 

8-45. Writing information to RAM U506. 

To store information in RAM U506. the microprocessor; 

• Sets the read/write (r/w) output (U50I. pin 32) low. 

• Sets the address code, of the memory location where the information is to be stored, onto 
address lines AO through AIO, 

• Sets address line A1 1 high and lines AI2 and A13 low to select the Hn output of decoder 
U5I3. 

• Sets address lines A 14 high and A 15 low to enable decoder U5I3. 



The low portion of timing signal Ho (U597b. pin 4) activates the ram output of decoder U5I3 to enable 
RAM U506. The output ot U598a (ur) is pulsed low by the high portion of timing signal £+Q and ihe 
high R/u signal from inverter U599e. This activates the input of RAM U506. The microprocessoi then 
writes the information to U506 through data bus "A", lines DO through D7. 

B-46. Writing to the unprotected section of RAM U511. 

To write to the unprotected section of RAM U51 1. the microprocessor; 

• Sets the read/write (r/w) output (U50I. pin 32) low. 



• Sets the address code, of the memory location where the information is to be stored, onio 
address lines AO through AIO. {U'liai M/{(rcv\iiiu l/h- unproUrU'il wdiou <>/ V5II. addirw ' 
A V or A 10 or hath will he scf low.) 

• Sets address lines All and A 13 low and A 12 high to select the nvram output of decoder 
U51.3. 

• Sets address lines A 14 high and AIS low to enable decoder U5I3. 

1 he l ow portion of timing signal E^o (U597b. pin 4) activates the Hv^ output of decoder U.51.3. Hie 
NVRAM signal is applied to the emitter of Q501 and causes a negative pulse at the collector (nvcs) to 
enable RAM U5I I. The output of gate U595d is pulsed low by the itositive frortion of the q timing sig- 
nal (U501, pin 35) and the inverted R/w from inverter U599c. This causes Ihe output of gate L'59la 
(nvur) to go high, During this time, a low signal on address line A9 or AIO ensures a low output from 
U596a. The high nvur signal is applied to the base of Q500 through gate U594b. causing it to coiicliict. 
The low output of Q500 (nvwe) activates tiie input of RAM U5I I. The microprocessor then wriics (he 
information to U51 1 through data bus "A", lines DO through D7. 

8-47. Writing to the protected section of RAM U511. 



The "Write to CAL-RAM" sequence begins with a CAL command, either from the interface bus oi 
from the front panel. The microprocessor is reset prior to each calibration rouline to insure that valid 
measurements are obtained. 

Calibration Reset. Upon receiving the CAL command, the microprocessor stops toggling the inop 
signal and waits for the circuit to time out and reset as follows: 
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• A continiinlly low (or high) inop signal applied to capacitor C505 allows the input of 
inverter U59lb to go low. 

• The high output of U59lb and the normally high reset signal applied to the inputs of gate 
U598c cause its output to be held low. disabling the reset to U514 and U51 5. 

• Counters U514 and U5I5 count the 2 MHz clock signal applied to U5I4. pin 10. After 
counting for 524288 Usec. (from the last reset), the output of U5I5 pin 9 is set high. 

• The high output of U515 pin 9 is applied to the minus input of comparator U519a catisiug 
its output to go low. The low output from U5l9a is applied to the plus input of comparaloi 
U5l9d causing its output to go low. 

• The low output of U519d is coupled through buffer U594d to the reset input (U.'>01 pin 
37) of the microprocessor; to gate U598c. which causes its output to go high and reset count- 
ers U5I4 and U5I5 to zero: and to "flip-flop" U592b. Clearing U592b sets its Q output high to 
remove the low signal from the CLR input of U592a. pin 15. 

CAL-RAM Lock circuit operation. The CAL-RAM Lock circuit protects the instruments calibration 
constants by preventing accidental writing to tbe protected (calibration) section of RAM U51 1. 

• After being reset, counters U5I4 and U515 begin to count the 2 MHz clock signal applied 
to U514. pin 10. 

• The output of counter U514 (pin 3) is set high 4096 .Useconds after the circuit reset. This 
signal sets the "J" input of flip-flop U592a high, enables gale U595b. and insures that the out- 
put of gate U59td is kept low. 

• The microprocessor sets address lines All and AI2 high and line AI3 low to select the 
CALREO output of decoder U513. 

• The negatise portion of liming signal e^ (U5I3. pin 4) .activates the calreo output ot 
decoder U5I3. The calreo signal must occur Itetween 4096 and 4100 usec. after the circuit 
reset has occurred to be valid. 

• The negative calreo pulse clocks the high "J" input into flip-flop LI592a which sets output 
signal Nve low, The following section titled CAL-RAM Write Operation explains how this 
enables the write input of RAM U5I i. 

II ihc calreo '>if{iwl is applied to gale V5^!d while the 40V6 usee, signal is low. the 
oiilpiil of U59U! will he set high, which sets the oulpiil ol gale low lo reset 

Ilip-llop U5V2h. The low o oulpiil of U5V2h clears Ihp-llop U5V2a lo "Ipek" the 
eireiiii. Also, il the Aim usee, signal is low when the calreo signal is applied lo the 
clock inpul of V5'!2a. the 6 oulpiil will remain high iloekedl. 

CAL-RAM Write operation. Once the CAL-RAM Lock circuit has been "unlocked" (nve set low ). the 
microprocessor: 

• Sets the address code, of the memory location where the information is to be stored, onto 
address lines AO through AlO. (HVjtv/ writing lo the proleeled seclion ol V5l I. address lines AV 
and A 10 will he sel high.) 

• Sets address lines All and AI3 low and AI2 high to select the nv^ output of decoder 
U5I3. 
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• Sets address lines A14 high and AI5 low to enable decoder U513. 



The low portion of timing signal (U597b. pin 4) activates the nvrah output of decoder U513. The 
NVRAM signal, applied to the emitter of Q50I. causes a negative pulse at the collector (nvcs) to enable 
RAM U5ll. The output of gate U595d is pulsed low by the positive portion of the Q timing signal 
(U501. pin 35) and the inverted R/w signal from inverter U599e. This causes the output of U591a (nvur) 
to go high. During this time, the low 5v¥ signal ensures a low output from gate U596a. The nvwr signal 
is applied to the base of Q500 through gate U594b. causing it to conduct. The low oiitpul of 0500 
(nvue) activates the input of RAM U511. The microprocessor then writes the information to U5II 
through data bus "A", lines DO through D7. 

After completing the write to CAL-RAM, the microprocessor toggles the Tnop signal at U510, pin 19. 
The positive inop pulse is applied to gate U59lc. The negative pulse from the output of U59lc presets 
J-K flip-flop U592b, setting its o output low. The low' o output from U592b clears J-K flip-flop U592a. 
setting its 0 output high to remove the RAM write enable signal (hve) and "lock" the circuit. The i nop 
signal also resets counters U514 and U5I5. 

The CAL-RAM Lock oi>eralion and CAL-RAM Write operation is ix;rfornied a total of five times for 
each calibration command. The Calibration Reset oi>cration; however, is performed only once. 

6-48. Reset Circuit Operation 

The purpose of the reset circuit is to set the microprocessor to a known state. The reset circuit is active 
under the following conditions: 

• At "power-on". 



• When the +5 volt twwer supply is low. 

• If the microprocessor goes to a non-operational state. 

• At the beginning of a calibration or auto calibration routine. 

Power-on Reset. The tx>wer-on reset circuit consists of comparators U5l9b and U5l9d, buffer U594d 
and battery B r501. 

The minus input of comparator U5l9b is referenced to +3 volts by battery BT50I. The plus input of 
U519b is connected through a voltage divider to the +5 volt im-regulaled power supply. At initial 
power-on. the plus input to U5l9b is less than the +3 volt reference on the minus input and the output 
is held low. The low output of U5l9b is applied lo the plus input of U5l9d. holding its oulpiil low. 
The low output of U5l9d is coupled through buffer U594d to the reset input of the microprocessor. 

As the power supply reaches operating voltage, the voltage at the plus input of U5l9b exceeds the 
reference voltage at the minus input and the output goes positive. The positive output of U5l9b ap- 
plied to the plus input of comparator U5i9d causes its output to go high. The high output of U5l9cl is 
coupled through buffer U594d to the reset input of the microprocessor to release it from the RESET 
state. 

Low Power Reset. If the un-regulated +5 volt power supply should drop below approximately +7 
volts, the plus input of comparator U519b drops below the -r3 volt reference at the minus input causing 
the output to go low. The low output of U519b is applied to the plus input of U5l9d causing its oul- 
pLit to go low. The low output of U519d is coupled through buffer U594d to the reset input of the 
microprocessor. The processor is held in a RESET condition until the un-regulated +5 \oll supply 
returns to normal. 
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Microprocessor Inoperative Reset. Under certain conditions it is possible for tlie microprocessor to 
"lock-iip" or become non-operational. During normal operation, the microprocessor continually toggles 
the TiiOP signal at U5I0. pin 19, If the Thop fails to toggle, the processor is reset by the Watch Dog 
circuit as follows: 

A continually high or low inop signal applied to capacitor C505 allows the input of inverter U.‘>91b to 
go low, The high output of U59lb and the normally high REsTf signal applied to the inputs of gale 
U598c cause its output to go low and reset counters U514 and U5I5, After being reset the counters 
begin counting the 2 MHz clock signal applied to U5I4, pin iO, After counting for slightly more than 
0,5 seconds the output of counter U515 pin 9 is set high. The high output of U515 is applied to the 
minus input of comparator U519a causing its output to go low. The low output from U519a is applied 
to the plus input of comparator U5l9d causing its output to go low. The low output of U5l9d is 
coupled through buffer U594d to the reset input of the microprocessor to reset it. The reset signal 
from buffer U594d is also applied to gate U598c causing its output to go low and reset counters U514 
and U515. 

Calibration Reset. The microprocessor is reset prior to each calibration routine to insure that valid 
measurements are obtained. When calibration is requested, the microprocessor stops toggling the inop 
signal at L>510 pin 19. and waits for the circuit to time out as follows: 

A continually liigh or low Tnop signal applied to capacitor C505 allows the input of inverter U59lb lo 
go low. The high output of 11591b and the normally high resTt signal applied to the inputs of gate 
U598c cause its output to go low and reset counters U5I4 and U5I5. After being reset the counters 
begin counting the 2 MHz clock signal applied lo U5I4. pin 10. .Afler counting for slightly more than 
0.5 seconds the output of counter U515 pin 9 is set higlt. The high output of U515 is applied to the 
minus input of comparator U5l9a causing its output to go low. The low output from U5l9a is aitplied 
to the plus input of comparator U519d causing its output lo go low. The low oulpul of U5l9d is 
coupled through buffer U594d to the reset input of the microprocessor to reset it. The reset signal 
from buffer U594d is also applied to gate U598c causing its output lo go low and reset counters 11514 
and U515. 



8-49. Main Controller (03457-66511) 

Beginning with serial number 25.18A029.54. .'i457A*s were shipited with a new main controller board, ihc 
0.1457-66511. This board works similar to the original main controller, the 03457-66501. and is com- 
pletely backwards compatible. The following sections describe o|>eration of the new main controller in 
detail. 

Refer to scliematic A I I / 1 fur the follouiiig discu.vsion. 

The Main Control Assembly manages the overall operation of the instrument. This includes managing 
the measurement process, performing mathematical calculations, storing data, and communicating with 
the front panel and with other instruments connected lo the interface bus. 

The Main Controller consists of microprocessor U601. one ROM (U602) and one RAM (U60.3). The 
ROM contains the operating routines for the microprocessor while the RAM provides both volatile and 
nonvolatile memory. Items stored in the nonvolatile memory of RAM are the calibration and auto 
calibration constants, the HP-IEl address of the instrument, and instrument configuration stales selected 
by the user. 
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6*50. Reading instructions from ROM U602. 

To read instructions from ROM U602. the microprocessor: 

• Sets the read 'write (R/w) output (U60I. pin 32) high. 

• Sets the address code of the memory iocation to be read onto address iines AO through A15. 

• For the ROM to be enabled, one or more of Ai3-I5 address iines must be high. U602 is en- 
abled by the output of the NOR gate U606a. Being enabled only when one of the address 
lines. AI3-AI5. is high, effectiveiv maps microprocessor memory locations 2000-FFFF (hex) 
into ROM U602. 

The positive portion of timing signal e+q (U624a. pin 3) and tlte high R/w signal sets the output of gate 
U623a (rd) low to activate the output of ROM U602. The microprocessor then reads the information 
from data bus iines DO through D7. 

8-51. Reading Information from RAM U603. 

To read information from RAM U003. the microprocessor: 

• Sets the read/write (R/u) output (DOOI. pin 32) high. 

• Sets the address code of the memory location to Ire read onto address lines AO through A12, 

• Sets at least one of the following address lines. A6-A12. high in order to place the output of 
NOR gate U606c low (raS). 

• Sets address lines A13. AI4 and AI5 low to enable NOR gale U606a. The combination of 
addresses A6-AI5 required to enable the RAM effectiveiv maps processor memory locations 
40-IFFF info U60.3. 

The positive portion of timing signal E*o (U624a pin 3) and the high r/w signal pulses the output of gate 
U623a (rd) low to enable the output of RAM U60.3. The microprocessor then reads the information 
from data bus lines DO through D7. 

8-52. Writing to the unprotected section of RAM U603. 

To write to the unprotected section of RAM U603. the microprocessor: 

• Sets the read/write (R/u) output (U60I. pin 32) low. 

• Sets the address code, of the memory location where the information is to be stored, onto 
address lines AO through A 1 2. [When addreWut^ ihv iinprolixlal scctiim oj Vf>U3. at lca\( ol 
the address Hues 4V-A 12 will set high /oreing the output ol (WW// high). 

• Sets address lines A13-AI5 low to force the ram output of decoder U606a high. 

Since at least one of the address lines A9-AI2 is high the output of U608a is forced high (calram), This 
output is inverted by inverter U634c forcing the input to AND gate U622b low. The low output of 
gate U622b is input to NOR gate U642c which causes the output of U642c to track its other input, the 
timing signal e+q. The low portion of the timing signal activates the input of RAM U603 through 
control line EN3 (RAM 603 pin 27). The microprocessor then writes the information to U603 through 
data lines DO through D7. 
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8-53. Writing to the protected section of RAM U603. 



The "Write to CAL-RAM" sequence begins with a CAL command, either from tlie interface bus or 
from the front panel. The microprocessor is reset prior to each calibration routine to insure that salid 
measurements are obtained. 

Calibration Reset. Upon receiving the CAL command, the microprocessor stops toggling the on (U61 1 
pin 19) signal and waits for the circuit to time out and reset as follows: 

• A continually low (or high) on signal applied to capacitor C63I allows the input of in\crtci 
U633A to go low. 

♦ The high output of U633A and the normally high reset signal applied to the inputs of gale 
U633B cause its output to be held low. disabling the reset of counters U63I. U632A aiul 
U632B. 



• Counters U63I. U632A and U632B count (he 2 MHz clock signal applied to U63I, pin 10 
After counting for 524288 Usee, (from the last reset), the output of U632B pin 9 is set high. 

• The high output of U632B pin 9 is applied to the minus input of comparator U63CB caus- 
ing its output to go low. The low output from U636B is applied to the plus input of com- 
parator U636C causing its output to go low. 

• The low output of U636C is coupled through inverter U634a and U634b to the reset input 
(U60I pin 37) of the microprocessor; to gate U633b, which causes its output to go high and 
reset counters U63I, U632a and U632b to zero; and to "flip-flop" U635b. Clearing U635h scis 
its Q output high to remove the low signal from the CLR input of U635a. pin 15. 

CAL-RAM Lock circuit operation. The CAL-RAM Lock circuit protects the instrument's calibration 
constants by preventing accidental writing to the protected (calibration) section of RAM U603. To en- 
able the write capability of the protected section of this RAM. memory locations 40 to IFFK. letiuiics 
that: I) the correct address has been placed on the address lines and 2) the CAL-RAM lock circnil has 
been "unlocked " (nve set low). 

• After being reset, counters U63I, U632 and U632b begin to count the 2 MHz clock signal 
applied to U63I, pin 10. 

• The output of counter U63I (pin 3) is set high 4096 Useconds after the circuit reset, l ids 
signal sets the "J" input of flip-flop U635a high, enables gate U633c, and insures that the out- 
put of gate U625c is kept low. 

• The microprocessor sets address lines A4 and A5 high and line A3 low to select the calreo 
output of decoder U604. 

• The timing signal E*o (U604. pin 6) activates the calreo output of decoder U604. The caI’reo 
signal must occur between 4096 and 4100 Usee, after the circuit reset has occurred to be valid. 

• The negative calreo pulse clocks the high "J" input into flip-flop U635a which sets oulpul 
signal iiW low, The following section titled CAL-RAM Write Operation explains how Ihis 
enables the write input of RAM U603. 

// ilie CALREO 'linnal /^ applied lo ^ate Vf>33c while the 40VA tt\ee. signal is low. the 
oulpul of Uh33e will /v sel hi^h. whieh resets l/ip-lhp Vh33h. The low o oulpul ol 
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Uf)35h iU-nrs Hip-Hop U635a to “lock" the diriiit. Also, il the 4096 usee, signal is 
low when the calreq sif’iial is applied to the elwk input o! U6J5a. the 5 output will 
remain hi,uh llocked). 

CAL'RAM Write operation. Once tlie CAL-RAM Lock circuit Uas been "unlocked" (nW set low), tlie 
microprocessor: 

• Sets the address code of the memory location where the information is to be stored onto 
address lines AO through A12. {When wriiiii}' to the proieeied section of U6(l3. address lines 
A 9-A 12 will he set low.) 

Since nW is forced low by the CAL-RAM Lock circuitry the output of AND gate U622b is forced iow'. 
The low output of gate U622b connects to NOR gate U624c causing the output of the gate be equal to 
the gate's other input, timing signal E*o. When the timing signal is in a low state, the input to llte 
memory location specified by address A0-AI2 is activated. The microprocessor then writes the infor- 
mation to U603 through data lines DO through D7. 

After completing the write to CAL-RAM. the microprocessor toggles the du signal at U6I 1. pin 19. 
The positive on pulse is applied to gate UC25d. The negative pulse from the output of U625d presets 
J-K flip-flop U635b. setting its o output low. The low o output from U635b resets J-K flip-flop U635a. 
setting its o output high to remove the RAM write enable signal (nve) and "lock" the circuit. The dfi. 
signal also resets counters U631. U632a and U632b. 

The CAL-RAM Lock and CAL-RAM Write operations are performed a total of five times for each 
calibration command. However, the Calibration Reset oi>eration is performed only once. 

In summary there are two ways to enable the write function of U603. one used for writing to the un- 
protected section of RAM and the other for the protected section. When writing to the unprotected 
section of RAM, only the address of the memory location to be written to needs to be placed on the 
address bus. When writing to the unprotected section, the address needs to be on the address bus and 
the CAL-RAM lock circuit must be "unlocked". 

8-54. Reset Circuit Operation 

The purpose of the reset circuit is to set the microprocessor to a Known state. The reset circuit is active 
under the following conditions: 



• At "power-on". 



• When the +5 volt power supply is low. 

• If the microprocessor goes to a non-operalional stale 

• At the beginning of a calibration or auto calibration routine. 

Power-on Reset. The power-on reset circuit consists of comparators U636a and U6.36c. inverters 
U634a and U634b and battery BTbOI. 

The minus input of comparator U636a is referenced to +3 volts by battery BT60I. The plus inpul of 
U636a is connected through a voltage divider to the +5 volt iin-reguiated power supply. At initial 
power-on, the plus input to U6.36a is less than the +3 volt reference on the minus input and the output 
is held low. The low output of U636a is applied to the plus input of U6.36c, holding its output low. 
The low output of U636c is coupled through inverters U634a and U634b to the reset input of the 
microprocessor. 
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As the power supply reaches operating voltage, tlie vollage at Ihe plus input of U636a exceeds the 
reference voltage at the minus input and the output goes positive. The positive output of U636a ap- 
plied to the plus input of comparator U636c causes its output to go high. The high output of U636c is 
coupled through inverters U634a and U634b to the reset input of the microprocessor to release it from 
the RESET state. 

Low Power Reset, [f the un-regulated +5 volt power supply should drop below approximately +1 
volts, the plus input of comparator U636a drops below the -f3 volt reference at the minus input causing 
the output to go low. The low output of U636a is applied to the plus input of U636c causing its out- 
put to go low. The low output of U636c is coupled through inverters U634a and U634b to the RESEf 
input of the microprocessor. The processor is held in a RESET condition until the un-regulated +5 volt 
supply returns to normal. 

Microprocessor Inoperative Reset. Under certain conditions it is |x>ssible for the microprocessor to 
"lock-up" or become non-opcrafional. During normal o|)erafion. the microprocessor continually toggles 
the on signal at U61 1. pin 19. If the on fails to toggle, the processor is reset by the Watch Dog circuit 
as follows: 

A continually high or low on signal applied to capjicitor C631 allows the input of gate U63.3a to go 
low. The high output of U63.3a and the normally high reseT signal applied to the inputs of gate U633I) 
cause its output to go low and reset counters U63I. U632a and U632b. After being reset the counters 
begin counting the 2 MHz clock signal applied to U63I. pin 10. After counting for slightly more than 
0.5 seconds the output of counter U632b pin 9 is set high. The high output of U632b is applied to the 
minus input of comparator U036b causing its output to go low. The low output from lJ6.36b is applied 
to the plus input of comparator U636c causing its output to go low. The low outinit of U6.36c is 
coupled through inverters U0.34a and U6.34b to the reset input of the microprocessoi' to reset it. 1 he 
RESET signal from inverter U6.34b is also applied to gate U633b causing its output to go low and reset 
counters U63I. U632a and U632b. 

Calibration Reset. The microprocessor is reset prior to each calibration routine to insure that v'alid 
measurements are obtained. When calibration is requested, the microprocessor stops toggling the"0TL 
signal at U6I I pin 19. and waits for the circuit to time out as follows: 

A continually high or low 6u signal applied to capacitor C63I allows the input of gate U633a to go 
low. The high output of lJ633a and the normally high reset signal applied to the inputs of gate U6331> 
cause its output to go low and reset counters U03l. U632a and U632b. After being reset the counters 
begin counting the 2 MHz clock signal applied to U631, pin 10. After counting for slightly more than 
0.5 seconds the output of counter U032b pin 9 is set high. The high output of U032b is applied to the 
minus input of comparator U636b causing its output to go low. The low- output from U636b is applied 
to the plus input of comparator U636c causing its oiilpul to go low. The low output of LI6.30c is 
coupled through inverters U634a and U634b to the reset input of the microprocessor to reset it. The 
reset signal from inverter U634b is also applied to gale U633b causing its output to go low and reset 
counters U63I. U632a and Li632b. 



8-55. AC to DC Converter 

The AC measurement functions are voltage, current, frequency and period. They can be used in either 
an AC coupled mode or a DC coupled mode. For AC current measurements, the input signal is routed 
through the same set of shunt resistors used for DC current measurements and the AC voltage drop 
across those resistors is measured. A simplified block diagram of the AC section is show n in Figure 8-.3. 
Notice the circuitry contains two com(vensated attenuators, two .XIO gain stages, an RMS converter, a 
filter and various control circuits. The AC to DC Converter can be separated and explained ns follows: 
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A. Input Coupling 

B. Attenuators 

C. Amplifier Circuitry 

D. RMS Converter 

E. DC Offset Correction 

F. Frequency Comparator 

G. Auto Calibration 




Figure 8-3. AC Assembly Block Diagram 



Refer to scliematic A3 for the folloning discussion. 

8-56. Input Coupling 

The AC input signal is routed to the AC to DC Converter assembly (A3) from the Input Signal 
Conditioning assembly (A2), AC or AC+DC input coupling is selected by relay A3K30I. When the AC 
function is selected, the input signal is connected to range select relay A3K302 through capacitor 
A3C30I. Capacitor A3C.30I blocks the DC component of the input signal. When the AC+DC function 
is selected, the input signal is connected to range select relay A3K302 through relay A3K301 pins 3 - 5 
thus bypassing C30I. In this configuration, both the AC and DC components of the signal are coupled 
to the AC Converter input. 

8-57. Attenuators 

Two input attenuators are used to condition the input signal. Relay A3K302 switches the input signal 
to the selected attenuator and also grounds the input of the unused attenuator to maintain the pro|iei 
impedance to the AC feedback circuit. The attenuator composed of resistors A3R302, R303. R30-1 and 
capacitors A3C302 and C303 is selected for the 30mV and 300m V ranges. The output signal from the 
30mV/300mV divider is 90% of the input signal. The attenuator comiwsed of resistors A3R305. R307, 
R308 and capacitors A3C305. C306. C307. C332 is selected for the 3V. 30V and 300V ranges. This al- 
tenuator reduces the input signal to 0.9% of its original value on the 3V and 30V ranges and to .09'Ki on 
the 300V range. 
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The attenuated signal is connected to amplifier A3Q307. U302 by PET switches Q301-Q303. The signal 
for the 30mV and 300mV ranges is routed through FET switch A3Q303. The signal for the 3V and 30V 
ranges is routed through switch A3Q302 and the signal for the 300V range is routed through switch 
A3Q301. 

Diodes A3CR307/CR31 1 and CR308/CR310 provide over voltage protection on the 30mV and 300mV 
ranges. Diodes CR306. CR309. CR3I0 and CR305. CR3I2. CR311 provide over voltage protection on 
the 3V and 30V ranges. 



8-58. Amplifier Circuit 

The AC Converter amplifier is a two stage amplifier whose puriKwe is to provide a 2.7 volt full scale 
input voltage to the RMS Converter for all full scale AC inputs. The active elements of the amplifier 
are F£T A3Q307 and operational amplifiers A3U302 and A3U304. FET A3Q307 provides high input 
impedance to isolate the amplifier from the attenuators. Overall circuit gain, from the input of U302 
to the output of U304 is XlOO for the 30mV and 3V ranges and ,K10 for the 300mV, 30V and ,300V 
ranges. To achieve an overall gain of 100, A3U302 amplifies the signal by 10, as determined by feed- 
back resistors A3R328 R329. Analog switch A3U303 (pins 16- I) selects the output of amplifier 
A3U302 as the input to U.304. U.304 amplifies the signal by 10, as determined by resistors 

A3R332/R333. Therefore, the overall gain is 100. To achieve an overall gain of 10, analog switch 
A3U303 pins 16 - 1 open and 3-4 close. This selects an input signal for U304 from the junction of 
resistors A3R328/R329. This signal level is eiiuivalent to the signal level at the input of U.302 so the 
XIO gain of U302 has been nullified and tbe overall circuit gain is the XIO gain of U304. The output 
of U304 is connected to the input of RMS converter A3U305. 



8-59. RMS Converter 

The True RMS Converter output is a positive DC voltage with its value equal to the true rms value of 
the input. The RMS converter is a high performance integrated circuit which uses an implicit computn- 
tional method to convert the AC signal to an equivalent DC voltage. The converter contains an ab- 
solute value converter (full-wave rectifier), a squarer-divider circuit, a low {wss filler (integrator) and a 
precision current mirror. 

AC measurement speed is limited by the RMS converter filter circiiil. I he circuit has been designed to 
allow two measurement speeds; AC Slow (ACS) and AC Fast (ACF) that are set by the command 
ACBAND. The AC Fast function twrmits faster reading rates but with reduced accuracy at low 
frequencies. AC Slow provides the greatest accuracy at low frequencies but at a reduced reading rate. 
This occurs because the filter reduces low frequency ripple and thus sets the lower cutoff point of our 
frequency range. The filter st>eed of the RMS converter is determined by capacitors A3C3I8 and 
A3C3I9. During AC Slow ot>eration. switch A3U306 (pin 5 - 6) is closed to connect capacitor A3r3IO 
in parallel with A3C3I8. When using the AC Fast function, switch A3U306 (pins 5- 6) opens to 
remove A3C319 from the circuit. 

The output of the RMS converter is connected, through switches A3U.306 (pins 1 - 16) and A21M03 
(pins 5 -6). to pin 40 of input hybrid A2UI0I. From this point on the measurement process is the same 
as a DC voltage measurement. 

A3U309 is a comparator that will sense if U.305 is outputting an over voltage level and shut down 
U305 at pin 5. 
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8*60. DC Offset Correction 



When measuring using the ACV function, small input circuitry offsets occur and cause measiiremeiils 
errors. To reduce this error, the circuitry around U307 and U308 is used. When in the ACV funclion, 
U303 pin 5 - 6 are dosed and 8 - 9 are open. U308 is configured as an integrator to measure the DC 
offset at the output of U304 and this offset correction is applied to the inverting input of U304. Wlicii 
using the ACDCV function. U303 pins 8 - 9 close and 5 • 6 open. When pins 8 - 9 close. R338 is 
switched in as the feedback resistor to reduce the gain of U308 to prevent feedback errors. Q309 is 
used to switch capacitor C320 into the circuit when the AC Normal fimciion has been selected. 
Additional DC offset correction is discussed in a later paragraph titled Automatic Calibration. 

8-61. Frequency Comparator 

Comparator U310 is selected when the frequency or period function is selected- This directs the AC 
signal to the A2 Inguard Controller for measurement. 

8-62. Automatic Calibration 

When the Automatic Calibrarion function (ACaL) is selected, the AC converter is electronically 
calibrated to provide the greatest degree of accuracy by compensating for DC offsets and freciuencv 
response errors. This is done using the Auto-zero and Frequency Rest>onse Compensation circuitry 
described below. 

Auto-zero 

Auto-zero is performed at the beginning of each automatic calibration routine. During Auto-zero, ibe 
AC amplifier input is grounded by FET switch A3Q.304. Any offset \ollage from amplifier 
A3Q307/U.302 is coupled through analog switch A3U30.3 to amplifier A3U304 which amplifies the off- 
set error and adds any error U304 may have. The output of A3U304 is coupled through switches 
A3U306 (pins 3 - 4) and A2U403 (pins 5 - 6) to input hybrid A2DI0I. The error signal is measured and 
the results used by the inguard controller to set DAC A2U217. A2U2I7 controls the output of 
amplifier A2U2I8 which is then connected back to the AC board (A3). This signal is coniiecfeil 
through buffer A3U.307 to the minus input of amplifier A3U304 to cancel the offset voltage. 

Frequency Response Compensation 

Many voltmeters make AC measurements at frequencies up to lOOkHz but this voltmeter makes 
measurements to I MHz. To achieve this, compensated RC attenuators are used. At low frequencies tlie 
attenuators are resistive dividers, while at high frequencies they act as capacitive dividers. To equalize 
the high frequency and low frequency responses of such an attenuator, a manual adjustment of one of 
the capacitance elements is often used. In this instrument, that adjustment is performed electronically 
with the use of the "ACAL" function. By adding a third capacitor to the attenuator and driving it w iili 
a scaled value of the input signal, the capacitive attenuator can be controlled so that a flat frequency 
response is produced. The signal fed back to the capacitor is controlled by a DAC (digital to analog 
converter) operated as a variable attenuator. A simplified block diagram is shown in Figure 8-4. A 
more detailed discussion follows. 
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Figure 8*4. Atienuator Compensation 



There are two separate compensated input attenuators used in the AC section. One is used for The 
30mV and .lOOmV ranges and the other is used for the 3V. 30V and 300V ranges. The attenuators are 
each automatically compensated by the ACAL function. 

During ACAL. a 0.5 \olt and a 5.0 volt pulse signal are generated by the AC Aiitocal circuit A21J402 
located on the A2 Input Signal Conditioning assembly. These values are determined by lesistive di\ icier 
A2R.30I and R.302. Switch A2LM02 is used to select the desired voltage level. 

These pulse signals are applied to the input attenuators of the AC board (A3) and measurements are 
made to determine the flatness of the signal. The first measurement is made shortly after the falling 
edge of the pulse signal and a second is made at a later time. The first measurement will determine the 
amount of the overshoot or undershoot (see Tl on Figure 8-4). The second measurement (made at 72 
on Figure 8-4) will be the reference level to which the first measurement is adjusted. These mcasuie- 
ments are then nulled via the circuit composed of DAC U31 1 and the capacitors C.304 or C308. 1 hese 
capacitors shunt their respective attenuators. Their values are effectively varied from 0 to I times their 
value in 1024 steps by the control lines to DAC U3I I. 

As previously stated, the values of C.304 and C.308 are being changed, thus a variable capacitor is 
electronically simulated. This is done by monitoring the output of A3U302 with A3U.30I pin 5. 
A3U301 is a buffer whose output goes to DAC U31 1. The DAC is not configured as typically seen but 
is driven in a voltage mode and pin 15 of the DAC becomes the input signal to U30I. The level ol' this 
signal will vary and is dependent on the amount of compensation required. The gain of U.30I is selec- 
ted by the combination of U3I.3. Q305 and Q.306. For all ranges except the 300V range. Q.305 is on and 
this sets the gain of U30 1 to X I . On the .300V range. Q.306 is on and this sets the gain of U.30 1 to \ 1 0. 
The gain is set to XIO for the ,300V range because the input to amplifier Q307/U.302 is taken from the 
junction of R307/R308 and this signal level is a factor of 10 less than the signal at the junction of 
R305/R307. The output of U301 to C.304 and C.308 is used to effectively vary the value of the 
capacitance to provide frequency compensation. 

DAC U3I I controls the amount of feedback to capacitors C304 and C308. The amount of feedback is 
calculated during Aiitocal. retained in memory and this correction value is used to control DAC I '.3 1 I 
during each measurement. The DAC receives it control instructions via data lines. DO -D9, 
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It should be noted the auto calibration range is limited: therefore, variable capacitor C332 was included 
in the attenuator to ser\e as a course center adjustment. Normally this will not require adjustment af- 
ter leaving the factory: however, a calibration procedure is given in this manual. 



8-63. 44491A General Purpose Relay Card 

Refer to the 44491 A schematic for the folloniiig discussion. 

The General Purpose Relay Card can be used for four functions; I) to multiplex signals to the high and 
low inputs of the multimeter. 2) to multiplex signals to the amps input of the multimeter (to measure 
current). 3) to multiple.x signals to an external device through the cards common terminals, or 4) to act 
as an actuator. 

For the purpose of explanation the card's circuitry will be divided into three functional areas; I) con- 
trol circuitry, 2) drive circuitry, and 3) contact circuitry. 

8-64. Control Circuitry 

Controlling the position of each relay are the outputs of shift registers U801 and 11802. These shift 
registers convert a 10 bit serial data string sent from the insirumeni's inguard controller. A2U50I. into a 
10 bit parallel output. The parallel outputs are connected to drive transistors U803 and U804 and gales 
U800 and U807. 

The gates U806 and D807 are used to control the output of inverters. U80.‘'a-U805g. These gates are 

used to prevent the outputs of both an active high transistor and an active low inverter, which are at- 

tached to the same point, from being turned on at the same time. 

To identify the card as option 4449IA pin 0 of connector P80I is tied to ground. This signal line is 
used by the inguard processor as an l(> line. 

8-65. Drive Circuitry 

A matrix scheme of row and column drivers is used to control the configuration of the card's relays. 
The drivers are broken up in the following manner. 

Two Rows; 

Row I- U805a and U80.3d (K800. i. 2. 3 and 9) 

Row 2- U805b and U80.3c (K805. 6. 7. 8 and 4) 

Five Columns: 

Column 1- U803C and U803b (K800 and K805) 

Column 2- LI805d and l'804a (K80I and K806) 

Column 3- U805e and U804d (K802 and K808) 

Column 4- ll805f and U804c (K803 and K807) 

Column .3- U803g and U804b (K804 and K809) 

The output of the row drivers are either driven high (+5V) by a transistor being turned on. driven low 
(ground) by a low' output of an inverter, or left floating which occurs when transistors are turned ol'f 
or when the inverter has a high output. Column drivers have both transistors and inverters tied to the 
same point causing the outputs to always be driven high or low. 

To open or close a relay requires that one column driver work in conjunction with a row driver. For 
instance to set relay K800 revpiires that column 1 be driven high while row I is driven low. To reset 
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K800 column I musl be driven low while row I is driven high. 



8-66. Contact Circuitry 

Two types of relays are used in the 44491A. The first type consists of relays K800-K.80.1 and 
K806-K809 which have four normally open contacts. These relays are used as channel relays and al- 
ways have all four contacts in the same ixjsition. A set position e.xists for these lelays when all four 
contacts are closed and a reset position when all contacts are open. 

The other type of relay used consists of K804 and K805 which have two contacts normally open and 
two contacts normally closed. These relays are used as tree relays and when in the set position haw 
contacts between pins lO-ll and 4-5 closed and contacts between pins 2-3 and 8-9 open. In the reset 
position, contacts are in the opposite configuration with contacts lO-l I and 4-5 open and contacts 2-3 
and 4-5 closed. 

Channel relays K800-K803 along with tree relay K804 create the eight two wire channels 0-7, When 
K804 is set channels 0-3 are selected and w hen K804 is reset channels 4-7 are selected. 

Channel relays K800-K803 along with tree relays K804 and K80S create the 4 four wire channels lO-l 3. 
Doth K804 and K805 are always set when making a four wire measurement through channels 10-13, 

Relays K808 and K809 are active when channels 8 and 9 are used as actuator channels. When a Cl.OSli 
command is executed to these channels either K808 or K809 is latched in a set position connecting the 
high and low input together. 

Relays K800 and K807 are active w hen channels 8 and 9 are used to measure current. Mowe\er. a relay 
protection scheme complicates operation of these relays. 

When channel 8 has been selected to measure current with a CHAN or SLIST command the follow ing 
sequence of events occur: 

• Relay K808 is closed which connects the high and low input together. 

• Relay K806 is closed connecting the instrument’s AMPS and LO terminals to the high and 
low inputs, 

• Relay K808 is opened, removing (he short from across (he input and causing the input cur- 
rent to be forced into the AMPS terminal. 

K808 is used as a current shunt in this sequence so that at the time relay K806 is closed there is no 
potential across the contacts. This protects K806 from arcing, thereby, preserving the contacts. 

When the channel is later opened the following sequence of events occur: 

• Relay K808 is closed. 

• Relay K806 is open. 

• Relay K808 is 0 |>en. 

Again K808 is used as a current shunt so that when K8(K) is open there is virtually no potential across 
the contacts. Preservation of K806’s and K807’s contacts is important because low contact resistance is 
required to make accurate current measurements. 
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8-67, Operation of Channel 0 

An explanation of Ilie operation of channel 0 is given below. Circuitry used to control channels 1-7 
operates in an identical manner to the control circuitry for channel 0. 

Closing channel 0 requires both relay K800 and K804 be configured in the set position. To configure 
K800 in the set position, row I must be driven low and column I driven high for approximately 10 mil- 
liseconds. This will occur as the result of Q4, Q6 and Q8 pulsing low. These three outputs cause the 
following events to occur: 

• Transistor U803b is turned on driving column I high (this transistor will act as a current 
source). 

• The output of gate U800c is forced low which subsei|uenlly causes the output of inverter 
U805c to be driven high (Often). 

The output of gate U806b is forced low which subsequently causes the output of inverter 
U805b to be driven high (Row 2). 

• Since all other outputs of U80I and U802 are high, all other column drivers (U805d-U805g 
and U804a-U804d) and row driver I (U805a) are driven low. 

As a result of these logic states, transistor U80.3b sources current through the set coil of relay K800 to 
the associated logic ground created by the low output of inverter U805a. Current flowing through the 
relay coil creates an electromagnetic field which causes KSOO’s to latched in a closed (set) position. 

After K800 has been latched closed, the shift register will output new data to latch K804 in its set ])osi- 
tion. This is done by driving column 5 high and row 2 low as a result of U802 outputs Ql- 05 and Oh 
being low, 

Since the relays used on this relay card are latching relays, an .active circuit is required to change the 
position of the contacts (open or close). Resetting K800 requires that row I be driven high while 
column 1 is driven low for appro.ximately 10 milliseconds. Circuit operation to latch relay contacts 
work similar to what was described earlier for latching the contacts closed. 

8-68. Card Configuration 

Holes are left in the circuit board to allow for users to easily configure different channels to fit Iheii 
application. Components on the schematic that are have a label with the letters UC are not mounted at 
the factory. These "User Configurable” components only indicate mounting holes. 

Channels 4-7 have positions to mount RC or RL filters on the inputs. To create an RC filter the selec- 
ted resistor should be put in place of JM80I-JM804 and the selected capacitor in UC80‘)-8I2. 

Channels 8 and 9 have positions to mount contact protection circuitry. A general contact protection 
circuit might consist of a jumi>er in position UC805-UC806. a resistor in ijosition IIC807-UC808. a 
capacitor in UC80.VUC804 and a metal oxide varistor in psvsition UC801-UC802. 

To configure the COMmon terminals of the card, jumper wire needs to l>c placed in position UC81.3 
and IIC8I4. This will connect channels 0-7 to the COM terminals whenever these channels are connec- 
ted to the instrument. 
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8-69. 44492A 10 Channel Reed Multiplexer 

Refer to the 44492A srhetiialic for tite following discussion. 

The lO Channel Reed Multiplexer is used to connect one of ten channels to the input of the 3457A's 
high and low terminals. The 44492A can be the instrument's input source for DC voltage. AC voltage. 
AC+DC voltage, resistance, frequency and period measurements. Current and 4-wire resistance 
measurements cannot be made through the 44492A. 

To identify the card as option 44492A pin 6 of connector P85I is tied to the +5 volt power supply. 
This signal is used by the instrument's inguard processor as an ID line. 

8-70. Closing a Channel 

To close a channel the instrument's inguard controller (A2U501) sends 16 bits of configuration data 1 o 
shift register U851 at pin 2. Shift register U85I stores the last 8 bits of the configuration string while 
the first 8 bits are shifted into register U852, After all 16 bits are clocked, the output of the shift 
register is enabled by a strobe pulse initialed by the ingiiard controller. 

Outputs of shift registers U85I and U852 are normally high and active when low. Outputs of the 
registers drive the base of transistors II85.VU855. When the base of the transistors are drixen low, the 
transistors are turned on and are used to source current across relay coils. An example of how to close 
channel 0 is given below, 

• A serial string of 15 low states followed by one high stale is clocked into U85I and U852 

• The strobe input of the shift registers (pin I of U85I and U852) is driven high. 

• Output Ql of shift register U85I is low while all other outputs remain high. 

• The low Ql output applied to transistor U854 pin 1.3 causes the transistor to turn on and 
act as a current source 

• Current flows from the emitter of 11854 through the coil of K85I to ground. This cuncnl 
causes an electromagnetic field that force the contacts of K851 dosed. 

All ten relays used on this card are reed relays. These relays must ha\e current applied across their coils 
for the contacts to be dosed. As soon as the current is removed the relays begin to open. 

Resistors R86I and R862 combine with inductors L851 and L852 to limit surge currents. -Surge ciincnts 
result from inputs with varying potentials being switched to the instrument. By lowering these surge 
currents relay life is extended, 

8-71. TROUBLESHOOTING 

This information will assist in isolating the failure to the component level on the HP 3457A multimeter 
module. The information provided assumes a problem was indicated by either the power-on or opera- 
tion verification tests. 
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8-72. General Information 



Olhei' than the normal oiaeraling configurations, this DMM provides three special configurations. These 
are the Self Test, Diagnostic and Autocal modes. 

The Self Test mode is designed to provide confidence testing of the instrument. It is a progressive lest 
of both analog and digital hardware that gives better than 90% confidence of proper hardware opera- 
tion. Through interpretation of the self test failure results, most instrument failures can be isolalevi lo 
small functional blocks where more traditional troubleshooting techniques can be used to isolate the 
failed component. 

Diagnostic operation is a subset of self test operation. There are two internal mechanical adjustments 
performed by using diagnostics called Diagnostic *1 and Diagnostic 8. Diagnostic 4 is discussed in the 
Input Amplifier Offset Adjustment procedure in section Sand Diagnostic Sis discussed in the AC 
Convertor Frequency Response Adjustment procedure. There are also ^ other diagnostics that are sub- 
sets of self tests I. 2 and 3. They w ill be discussed in the Self Test paragraphs in this section. 



In the Autocal (ACAL) mode, two 10 bit D to A Converters (DAC's) are used in the DMM for correc- 
tion of instrument error sources. One DAC is general purpose and is used to supply DC correction vol- 
tages to various circuits. The other DAC performs the si^ecialized function of high frequency compen- 
sation of the two AC input attenuator circuits. There are six different correction constants generated 
when a full Autocal (ACAL) is executed. Three DC constants are produced along with two AC at- 
tenuator correction constants. In addition, the internal lOM ohm divider is measured for futuie use 
during ohms measurements above .30M ohms. 

8-73. A1 Assembly Failure Indications 

If the front panel display remains blank or contains some unintelligible messages and .appe.ars to be 
"locked up" after the instrument is "turned on", the fault is probably located on the A I assembly 
(03457-6650 1). For this condition, refer to the Self Test information in this section (esiwcialiy tests 0. I 
and 2). If the display is blank, the power cord, fuse and line select switches should be checked to ho 
certain the instrument is receiving power. Connectors A1-J50I. AI-J70I and AI-J702 should be checked 
to be sure they are property and securely connected. If you have a 0.3457-6651 1 assembly, refer to sec- 
tion 8-78 for more information. 

If the instrument works properly from the front panel but fails to communicate over the IIP in. the 
problem is due to a faulty A I assembly. Be certain the interface cable is good and that it is seciiroly 
connected between the HP 3457A and the controller when testing HP-IB communications. 

If the display reads FAILED after the instrument is "turned on" or after a self lest, refer to the .Self Test 
information in this section. 

8-74. A2/A3 Assembly Failure indications 

Failures in these assemblies can usually be detected by running the TEST routine. A failure will be in- 
dicated by a display of TEST FAILED and the error annunciator flashing. If this occurs, refer to the 
Self Test information in this section, 

8-75. Self Tests 

There are two categories of self tests that can be performed on the DMM assembly. These are I he 
power-on self test and a keyboard executable self te.st. When power is applied, a Power-on Self Tesi is 
performed. The Power-on Self Test is an abbreviated version of the Self Test executed with the I'LSI 
command. 
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Satisfactory completion of the self test routine is indicated by a display message of SELF TEST OK. If 
an error is detected, the display message will be TEST FAILED and the front panel ERR annunciator 
will flash. This indicates the ERR? register contains a nonzero value. If the ERR? command returns a 
value of one (I) there is a hardware error (see ERR? command in Command Reference Section of I IP 
3457A Operating Manual). Another method of determining the failure mode is to read the ERROR 
register (Press Ihv Him- SHUT key llicii llie HRROR key). If there is a hardware error, examine the 
AUXERR register by executing the command .41IXERR?. A number will be displayed that indicates 
the specific test(s) that failed. This number corresponds to self test failure information in Table 8-2. It . 
for example, the number 32 is displayed on the control panel when the .\UXERR? command is ex- 
ecuted. Table 8-2 shows that AUXERR 32 corresjjonds to a Current Source. Gain Selection. Input 
Divider failure. If more than one test fails, the AUXERR numbers will be summed together. For ex- 
ample: if the Front end zero measurement test and the AC attenuator flatness test failed, the AU.XERR 
number displayed would be 272 (256 + 16). For troubleshooting purposes, the lowest numbered 
AUXERR failures should be repaired first. Left of the AUXERR#. in Table 8-2, is a TEST#. This 
TEST# corresponds to the test descriptions provided in the Self Test (TEST) paragraphs in this section. 

Table 8-2. Self Test Failure Information 



TEST# 


AUXERR# 


FAILURE DESCRIPTION 


N/A 


1 


Isolation error in normal operation (not during self test) 


1 


2 


A/0 controller self test error 


2 


A 


Isolation self test error 


3 


8 


Integrator convergence error 


A 


16 


Front end zero offset error 


5 


32 


Current source, gain select or input divider error 


6 


64 


Amps function error 


7 


128 


AC amplifier OC offset error 


8 


2S6 


AC attenuator flatness error 


9 


512 


Ohms precharge circuit error 


0 


102A 


U502 ROM checksum error 


0 


20A8 


U503 ROM checksum error 


0 


A096 


Nonvolatile RAM (U511) failure 


0 


8192 


Volatile RAM (U506) failure 


0 


1638A 


Calibration Ram (U511) or RAM protection circuit error 



* For instruments S.N. 2538A02954 and aboxe see Table 8-3. 
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8-76. Power-on Self Test 



At instrument power-on. an abbreviated form of the compicie Self Test procedure is executed to check 
the fundamental digital hardware kernel and the communication link between the Main Contiolloi 
(A1U501) and A/D Controller (A2U501). This consists of executing Self Tests 0, 1 and 2 in that order. 
These 3 tests are discussed in detail in the following Self Test paragraphs. 

Upon satisfactory completion of the power-on test routine, the instrument momentarily displays the 
HP-ID address it is currently set to (the address is set to decimal 22 at the factory), emits a single 'beep" 
and sets itself to the predefined power-on state. The front panel indications of this state are: the DC 
Voltage function. Auto-Range and automatic trigger are selected. For a complete list of powcr-on con- 
ditions. refer to Section III. Table 3-1 in this manual. 

8-77. Self Test (T ES I ) 

In addition to the 3 Power-on Self Tests. 7 other self tests may be e.xecutcd by using the IT-SI' com- 
mand. All self tests are executed setiuentially when the I tSI command is executed and cannot be ex- 
ecuted individually; however, the self tests are setxiratcd and numbeied below to aid in troubleshooting. 

Test 0 checks much of the circuitry on the Main Controller assembly Al. There are 5 subtests included 
in Test 0 and they are executed in the following sequence; I) U502 ROM Checksum. 2) U.S03 ROM 
Checksum, 3) Nonvolatile RAM (U.SII). 4) Volatile RAM (U500). and 5) Calibration RAM (U-'vll) 
and RAM write protection circuitry. These are also checked as part of the power-on test. 

The ROM checksum tests against hard coded results. If the checksum of U502 is incorrect, executing 
the AUXERR'.’ command will return a value of 1024. If the checksum of U503 is incorrect, executing 
the AUXF.RR? command will return a value of 2048. During the nonvolatile RAM test. FF. 55. 00 is 
written to each RAM location and read back (data presently in RAM is preserved). If the nomolalile 
RAM test fails, the .AUXERR'.’ command would return 4096. The test on the xolatile RAM is the same 
as the test on the nonvolatile RAM; however, the .AUXF.RR? command would return 8192. The last 
part of lest 0 writes to the protected portion of the noinolatile RAM and reads back. If the informa- 
tion written is read back, this indicates the RAM is not protected. In this case the AUXERR? command 
would return the value 16384. 

Test 1 checks the A/D Controller (A2U50I) reset procedure. RAM and ROM. Reset occurs primarily 
at power-on: however, Main Controller (A1U50I) can force an A/D Controller hard reset by sending 
continuous 0 bytes across the communications link (A2U509, L'5i0) for greater than lOmS. While 
checking the A/D Controller RAM and ROM. the A D Controller performs the tests described belviw 
while the Main Controller (A i U50I ) checks the reported results against hard coded limits. 

1. The A/D Controller RAM Test writes 55. 00 to each RAM location and reads it back, A RAM text 
failure will force the reported ROM checksum result to lie in error. On failure, the .AUXF.RR? com- 
mand will return the value 2. 

2. The A/D Controller ROM Test performs a checksum on the ROM and transmits the results to Main 
Controller Al U50I. On failure, ihe AUXERR? command will lelurn the value 2. 

A subset of self test I is diagnostic I which will cause the A/D Controller to continually loop Ihtougli 
the Test 1 routine. Executing Dl.AGNOS 1 1C I allows monitoring of signals while troubleshooting. 

Test 2 is a cross-isolation data communications test that transmits data between the Main Controller 
(A1U501) and the A/D Controller (A2U.50I) through opto-isolalors A2U.509/U5I0. The Main 
Controller will transmit a sequence of codes to the A,-D Controller which will "ECHO BACK" these 
transmissions, as it receives them, to Ihe Main Controller. The data returned to the Main Confiollcr is 
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then checked t'or accuracy. If the Main Controller finds an error in the returned data, the error 
annunciator will flash and executing the .\l!XERR? command will return a value of 4. 

During this procedure, the Main Controller will wait for a response from the A,D Controller. If the 
Main Controller never recei\es a response from the A, D Controller then it will fall into diagnostic 2 
and the display will indicate "FAILED". 

The data is transmitted in 1 1 bit frames consisting of one start bit. 8 data bits, one parity bit and one 
stop bit. The data is decremented from decimal 16 to decimal 1. with each of the patterns being in- 
dependently checked for errors. The A. D Controller remains in the "ECHO BACK" mode until it 
receives a decimal 0 data byte. At that time it will e.xecute its 'soft reset' routine. This will set the A D 
Controller to its operational state where it will wait for the Main Controller to direct further activity. 

A subset of self test 2 is diagnostic 2 which continuously sends only 4 distinct bytes. FF. OF. 55 and 01 
between the A/D Controller and the Main Controller for troubleshooting purposes. 

Test 3 is the integrator convergence test on assembly A2/2. This checks the ability of the A D in- 
tegrator (A2U5I2 and associated circuitry) to run-up from its reference current and then peiform (he 
normal run-down and achieve the predicted result. The Main Controller (AIU501) configures the iso- 
lated analog hardware (A2U501. A2UI01. etc) for 3 volts DC and .0005 power line cycles integration 
time, sends the last cal constants generated and opens the input terminal within the A,D hvbrid 
(A2U51 1) at pin 25. 

The A/D Controller (A2U.50I ) initiates a lOuS run-up using a known current, generated by A / D I lybrid 
U51 1. for a known period of time so the result is predictable. Run-down is executed, results are calcu- 
lated and corrected using the last cal constants and the value is passed to the Main Controller for erroi 
checking against the ex|>ected results. Figure 8-5 illustrates some of the circuitry used in this test. 

On error, if the ALiXKKK? command is executed, the number 8 will be displayed on the control panel 
if their are no other errors. This indicates an 'Integrator Convergence Error' (See Table 8-2). 

A subset of test .3 is diagnostic .3 wbich causes the controller to continually loop through Test 3 
Executing DIAGNOSI 1C .3 allows monitoring of signals while troubleshooting. 
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Test 4 is the front-eiid zero offset test on assembly A2/I. This lest measures the input amplifier (Q1 1 1. 
Ql 12. Ul 1 1) input offset voltage and sends the result to the Main Controller (AIU501) for error cheek- 
ing. This test does not require any previous instrument calibration. 

The Main Controller configures the isolated section (A2U50I) for 0.03 volts DC with 1.0 power litic 
cycle of integration time. An offset measurement is made on the ,30mV range (gain = 3.3.1) through 
A2U10I sw'itch MC followed by a measurement on the 3V range (gain = .1..13) through switch MC. This 
yields a result that is the input offset multiplied by 330. This result is scaled for the .lOmV range using 
the latest cal constants. The Main Controller checks that the result is within the limits of 0 ±I.Sm\. 
Figure 8-6 illustrates some of the circuitry used for this test. 

On error, if the AllXERR? command is e\ecuted. the number 16 will be displayed on the control ixim l 
if their are no other errors (See Table 8-2). If this error occurs, an internal mechanical adjustment may 
correct the error, f'o perform the adjustment, execute DI.-\GNOSI 1C 4 and adjust the input amplit ici- 
offset adjustment (A2R1 13). Refer to the Input Amplifier Offset Procedure in section 5 for detail If 
adjustment does not correct the error. Dl.AGNOSI'IC 4 can also be used for troubleshooting because it 
puts this test into a looping condition so signals may be verified. 
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Figure 8-6. Fronl-End Offset Circuitry 

Test 5 checks ihe current source, gain select and input divider circuitry on assembly A2/I, The Main 
Controller (AIU501) initially conrigures the measuremeni section for 3 volts DC. 10 power line cycles 
integration time with the fixed input impedance on. The configuration is changed to the ,30V and 300V 
ranges for later stages of the test. 

The test consists of applying the lOOnA ohms current source to the DCV front-end which is set lor 
lOM ohm input impedance (FIXEDZ ON). A/D Controller. A2UI0I sets the ohms current source lo 
lOOnA and closes K201. This applies tite lOOnA to the lOM ohm input impedance at IMOI pin 1 
through KI07 thus yielding approximately 1 volt as an effective input to the DCV front-end. This ! 
volt is first measured on the 3V range at U10I pin 1.3. Next the 30V range is selected which changes 
the input amplifier gain and turns on UlOl switch 5 which provides a lower level signal to the input 
amplifier. After the .30V range is measured, the 300V range is selected. This changes the input 
amplifier gain and another measurement is taken. Figure 8-7 illustrates some of the circuitry used for 
this test. 

The results are sent to the Main Controller for error checking. If a failure is detected and the 
.4UXERR? command is executed, the number 32 will be displayed on the control panel if their are no 
other errors (See Table 8-2). 
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Figure 8-7. Current Source, Gain Select and Divider Circuitry 

Test 6 checks the operation ol' the amps function voltage sensing on assembly A2/I. It does this by ap- 
plying 1mA from the ohms current source to A2R40I (corresponds to 1.5 amp range) and making a 
normal current measurement. The Main Controller (AIU50I) configures the measurement section for 
the 3.0 amp DC current function. 10 power line cycle integration time witli the fixed input impedance 
mode off. A/D Controller, A2U50I then configures the ohms current source for ImA and switches on 
K20I. K30I and K302. This routes the ImA current through U402 S3 and K402 (pins 1 3 - I I ) to the 0.1 
ohm shunt (R40I). The voltage across R40I is sensed at input hybrid UlOl pin 40 by closing U403 SI 
and S2. A normal DC current measurement is made and the result is sent to the Main Controller for 
error checking to 1mA ±500uA. Figure 8-8 illustrates some of the circuitry used for this test. If a 
failure is detected and the AliXERR? command is executed, the number 64 will be displayed on the 
control panel if their are no other errors (See Table 8-2). 
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Figure 8-8. Amps Sense Circuitry 

Test 7 tests the DC Offset voltage of the amplifier circuitry on assembly A3 to determine if it’s within 
the proper limits. The amplifier being tested consists of A3U302. A3Ll.30‘t and A.3Q.307, During teMing, 
the AC amplifier input is grounded by FET switch A3Q.304. Any offset voltage from A3Q307 and 
A3U302 is coupled through analog switch A3U303 to amplifier A3U304 which amplifies the error and 
adds any it may have. The output of A3U304 is coupled through switches A3U306 (pins 3 - 4) aiul 
A2U403 (pins 5 - 6) to input hybrid A2U10I. The Offset DAC (A2U2I7) on assembly A2. 1 is providing 
offset compensation back to the amplifier on the AC assembly through A3U307. The 300V range is 
selected to set the overall gain from A3Q307 input to A3U304 output to XIO. a measurement is made 
and the Main Controller (AIU50I) performs error checking to DAC (A2U2I7) count limits ol .‘>12 
±472, This limit assures being within the calibration range of the DAC. Figure 8-9 illustrates some ol' 
the circuitry used for this test. 

On error, if the AUXERR? command is executed, the number 128 will be displayed on the control panel 
if their are no other errors (See Table 8-2). This indicates an AC Amplifier DC Offset problem that 
could possibly be corrected by performing the .ACAL command. 
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Test 8 checks the AC attenuator flatness on the 3V AC range. A 5V test signal is generated at A2LI12.1 
pin 13 and routed through A2U402 to the input of the A3 assembly. A measurement is made on the A3 
assembly output signal and the Main Controller (A1U50I) checks for convergence by checking to DAC 
(A2U217) count limits of 512 4462. This limit assures being within the calibration range of the DAC. 
Figure 8-10 illustrates some of the circuitry used for this test. 

On error, if the AUXERR? command is executed, the number 250 will be displayed on the control panel 
if their are no other errors (See Table 8-14). This indicates an AC attenuator flatness error that could 
possibly be corrected by performing an internal mechanical adjustment on A.3C332 and/or by perform- 
ing the ACAL command. To adjust A.3C332, execute DIAGNOSTIC Sand adjust until the control 
panel display indicates "PASSED" (refer to the AC Converter Frequency Response Adjustment in sec- 
tion 5). If adjustment does not correct the error, executing DIAGNOS'l lC 8 puts this test into a loop- 
ing condition. This is useful while troubleshooting as signals can be monitored. 

Test 9 checks the ohms precharge circuitry on assembly A2, I. The unit is set to the 300 volt DC range 
with 1 power line cycle integration time and the latest auto calibration constant is sent to the A I.) 
Controller (A2U501) from the Main Controller (AIU501). The input hybrid (A2UI0I) precharge 
amplifier is selected by input hybrid switch PRE as the input to input amplifier Qlll and a zero 
measurement is made. Next, a measurement is made through input hybrid switch MC. The difference 
between the two readings is computed and the Main Conuoller performs error checking to limits of 
512 ±512 DAC counts. This limit assures being within the calibration range of the DAC. Figure 8-11 il- 
lustrates some of the circuitry used for this lest. 

On error, if the AIIXF.RR? command is executed, the number 512 is displayed on the control panel if 
their are no other errors (Sec Table 8-14). This indicates an ohms precharge failure that could possihh 
be corrected by performing the ACAI. command. 



8-78. Self Test Changes for New Main Controller (03457-66511) 

Due to a new main controller board change, minor changes have been made to self test execution. 
Auxiliary error codes 2048. 4096 and 8I92 are no longer used. Designations for components used in the 
description of self tests 0. I and 2 have changed. The sections that follow include an updated table of 
error codes and an updated description of tests 0. I. and 2 . 

8-79. Updated Power-on Self Tests 

At instrument power-on. an abbreviated form of the complete Self Test procedure is executed to check 
the fundamental digital hardware kernel and the communicalion link between the Main Conliollei 
(A 1 1 D60I ) and A/D Controller (A2U50I ). This consists of executing Self Tests 0. I and 2 in that order. 
These 3 tests are discussed in detail in the following Self Test paragraphs. 

Upon satisfactory completion of the power-on test routine, the instrument momentarily displays the 
HP-IB address it is currently set to (the address is set to decimal 22 at the factory), emits a single "Iteep" 
and sets itself to the predefined power-on stale. The front jwnel indications of this state are; the DC 
Voltage function. Auto-Range and automatic trigger are selected. For a complete list of power-on con- 
ditions. refer to Section III, Table 3-i in this manual. 
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Table 8-3. Self Test Failure Information 



TEST# 


AUXERR# 


FAILURE DESCRIPTION 


N/A 


1 


Isolation error in normal operation (not during self test) 


1 


2 


A/D controller self test error 


2 


4 


Isolation self test error 


3 


8 


Integrator convergence error 


4 


16 


Front end zero offset error 


5 


32 


Current source, gain select or input divider error 


6 


64 


Amps function error 


7 


128 


AC amplifier DC offset error 


8 


256 


AC attenuator flatness error 


9 


512 


Ohms precharge circuit error 


0 


1024 


U602 ROM checksum error 


0 


16384 


Nonvolatile RAH (U603) or RAM protection circuit error 



8*80. Updated Self Tests 0, 1, and 2 ( I li:S I ) 

In addition to the 3 Power-on Seif Tests. 7 other self tests may be executed by using the i KSI com- 
mand. All self tests are executed se<|iientially when the TEST command is executed and cannot he ex- 
ecuted individually: however, the self tests are separated and numbered below to aid in Iroubleshooling. 

Test 0 checks much of the circuitry on the Main Controller assembly All. There are 2 subtexts in 
eluded in Test 0 and they are executed in the following sequence: I) U602 ROM Checksum, 2) 
Nonvolatile RAM (U603) and R.AM write protection circuitry test. These are also checked as part of 
the power-on test. 

The ROM checksum tests against hard coded results. If the checksum of U602 is incorrect, executing 
the AUXERR? command will return a value of 1024. During the nonvolatile RAM test. FF, 55. 00 is 
written to each non-CALRAM location and read back (data presently in RAM is preserved). If llic 
RAM test fails, the AliXERR? command would return 16384. The last part of test 0 writes to ihc 
CALRAM portion of the nonvolatile RAM and reads back. If the information written is read back, 
this indicates the RAM is not protected. In this case the .AllXERR? command would return the \alue 
16384. 

Test 1 checks the A/D Controller (A2U.50I) reset procedure, RAM and ROM. Reset occurs primal ilv 
at power-on: however. Main Controller (Al IU601) can force an A/D Controller hard reset by sending 
continuous 0 bytes across the communications link (A2U.509 1)510) for greater than lOmS. While 
checking the A/D Controller RAM and ROM, the A/D Controller iverforms the tests described below 
while the Main Controller (Al I U601) checks the reiwrted results against hard coded limits. 
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1. The A D Controller RAM Test writes 55, 00 to each RAM location and reads it back. A RAM test 
failure will force the reported ROM checksum result to be in error. On failure, the .AUXERR? com- 
mand will return the value 2. 

2. The A/D Controller ROM Test performs a checksum on the ROM and transmits the results to Main 
Controller A I U601. On failure, the AUXERR? command will return the value 2. 

A subset of self test 1 is diagnostic I which will cause the A, D Controller to continually loop through 
the Test I routine. E.xecuting Dl.AGNOS'l 1C I allows monitoring of signals while troubleshooting. 

Test 2 is a cross-isolation data comntunications test that transmits data between the Main Controller 
(AIIU601) and the A/D Controller (A2U50I) through opto-isolators A2U509/U510. The Main 
Controller will transmit a sequence of codes to the A/D Controller which will "ECHO BACK" these 
transmissions, as it receives them, to the Main Controller. The data returned to the Main Controller is 
then checked for accuracy. If the Main Controller finds an error in the returned data, the error an- 
nunciator will flash and executing the .Al>XERR? command will return a value of 4. 

During this procedure, the Main Controller will wait for a response from the A/D Controller. If the 
Main Controller never receives a response from the A/D Controller then it will fall into diagnostic 2 
and the display will indicate ‘"KAILED". 

The data is transmitted in 1 1 bit frames consisting of one start bit. 8 data bits, one parity bit and one 
stop bit. The data is decremented from decimal 16 to decimal I. with each of the patterns being in- 
dependently checked for errors. The A D Controller remains in the "ECHO BACK” mode until it 
receives a decimal 0 data byte. At that time it will execute its 'soft reset’ routine. This will set the A D 
Controller to its operational state where it will wait for the Main Controller to direct further activity. 

A subset of self test 2 is diagnostic 2 which continuously sends only 4 distinct bytes. FF. OF, 55 and 01 
between the A/D Controller and the Main Controller for troubleshooting purposes. 

Refer to Section 8-77. Self Test (Test) for information about tests 4 - 7. 

8-81. Autocal (.ACAL.) 

The Autocal routine is used to calibrate the AC amplifier DC offset and the Attenuator Flatness on AC 
assembly A.l, and to calibrate the ohms precharge amplifier and check the extended ohms range (.'^00 
Mohm - 3 Gohm) on assembly A2. Each part of this routine is discussed below. 

AC Amplifier DC Offset Auto Calibration 

The DC Offset voltage of the amplifier circuitry on assembly A3 is calibrated on the 300V range and 
3V range to correct for the different DC errors resulting from the two system gains of xIO and xlOO. 
System gain is defined as the gain from A3Q.307 pin 3 to A3U304 pin 6 and is determined by the switch 
positions in A311303. During Autocal of the DC Offset, the AC amplifier input is grounded by l-F I 
switch A3Q304 and any offset voltage from amplifier A.3Q.307/U302 is coupled through analog swiich 
A3U303 to amplifier A3U304 which amplifies the error and adds any it may have. This offset error is 
measured and the results are used by the A/D Controller to set DAC A2U2I7 which provides an offset 
correction signal to the AC amplifier. Figure 8-12 illustrates some of the circuitry used during DC 
Offset Autocal. 

AC Amplifier Attenuator Flatness Auto Calibration 

Two input attenuators on assembly A3 are calibrated during an Autocal. One input attenuator is used 
for the 30mV and 300mV ranges and the other is used for the 3V. 30V and .300V ranges. During 
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"ACaL". a 0.5 volt and a 5.0 volt pulse signal is applied lo the input attenuators and a measiircmenr is 
made to determine the flatness of the signal. For more specific information, refer to the theory of 
operation discussion about AC to DC Converter Automatic Calibration. Figure 8-13 illustrates some of 
the circuitry used during the Attenuator Flatness Autocal. 

Ohms Precharge Amplifier Auto Calibration 

The Ohms Precharge Amplifier Autocal is similar to the Ohms Precharge Self Test 9. During Autocal. 
16 measurements are made and a calibration constant is determined and placed into RAM. while in the 
confidence test a single measurement is made to determine if the readings are within specifications. 
Refer to test 9 to determine the circuitry being used during this portion of the ohms auto-cal. 

Extended Ohms Range Auto Calibration 

The extended ohms range is the 300 Mohm to 3 Gohm range. The Extended Ohms Range Autocal docs 
not perform a calibration but it does perform a measurement on the 10 Mohm resistance (9.9 Mohm + 
100 Kohm) within A2UI01 at pin I and checks to determine if the value is 10 Mohm ±10'Mi. Should a 
failure occur during this "ACAL" procedure, the AUXERR? command will return a value of 512 if 
there are no other errors. Figure 8-14 illustrates some of the circuitry used during the E.xtended Ohms 
Range Autocal. 
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8-82. Plug-in Cards 



In general, to verify faulty operation or to find a failed component of a plug-in card option reciuireb 
probing of various signals on the card. In order to probe the card the following disassembly procedures 
should be followed. 

1) Remove all power from the card and the instrument. 

2) Remove the card from the instrument, (see section 6-15) 

3) Remove the instrument's top cover, (see section 6-21) 

4) Fold the metal bracket, that connects the instrument to the plug-in card, over the front of the 
instrument. 

5) Remove the shield from the card. This requires removal of four screws. Once the circuit board is 
free from the shield, precautions should be taken to prevent the board and its components from being 
exposed to electrostatic dischaige (£SD). The circuit board should only be handled by properly 
grounded personnel. 

6) Slide the circuit board into the plastic guides of the metal bracket with the component side up. Two 
connections must be made to the board, one to a plastic connector mounted on the metal brackel and 
the other to a five wire clamp connector. 

7) Be sure that nothing is connected to the instrument's front terminals or touching the exposed circuit 
board. Connect power to the instrument and turn it on. 

8-83. 44491 A 

If the instrument does not work when the card is installed: 

a) Check the +5 volt supply coming into the board at connector P80I. 

b) Cut Jumpers JM807/JM808. If the instrument begins working replace U802. If it does not begin 
working replace U80I. These shift registers can load down data lines SDS. SDO or SDC 2 which will 
prevent the instrument from working. 

c) Replace Jumpers JM807/JM808. 

If the instrument works but the channels are not operating correctly, the following items should l)c 
checked: 

1) If another relay beside the desired relay is switching, check the steering diodes (CR808-CR827) 
associated with the bad channel. For instance, if when switching K802. K808 also switches, check 
CR822 and CR823 to make sure they are not shorted. 

2) If a relay has some contacts that work correctly and others that don't, replace the relay, lo 
determine if the contacts are working, instruct a channel to close and then measure the resistance 
from the correct pin of connector P802 to the correct pin of connector P80.3. 

3) If none of the contacts of a relay work, the problem must be isolated to either the drive cir- 
cuitry for the relay or the relay itself. 

a) Measure the resistance of the relay’s coil between pins I and 12. The resistance should he 
between 60 and 70 ohms. 
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b) Clieck the voltage applied to the relay coil. This can be done by connecting an oscilloscope 
across the relay's coil and executing the following command. "TERM REARtSADV 
AUTO.NPLC OiAZERO OFRDCV 30;SL1ST xx". Where xx indicates the channel being tested. 
This will set up the \oltmeter to continuously cycle (SETting and RESETling) the relay. It the 
voltage is greater than 2.5 volts the relay should be working, If the relay does not respond, 
replace the relay. If the voltage is less than 2.5 volts, check the drive circuitry. 

4) To test the drive circuitry for each relay requires checking the associated row and colimin 
drivers for the correct signal levels. This can be done by tracing signal levels from outputs of the 
shift registers through the correct circuitry to the relay coil. Since relay drivers are active for only 
10 milliseconds, the command 'TERM REAR;SADV AUTO:NPLC 0;AZERO OFRDCV .W.DISP 
OFRSI.IST xx" will continually cycle channel xx’s drive circuitry allowing the signal levels to be 
checked witli an oscilloscope. The table below lists the correct output of shift registers U801 and 
U802 for operation of each relay. 



Table B-4. Shift Register Outputs 
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8-84. 44492A 



If the instrument does not work when the card is installed: 

a) Check the +5 volt supply coming into the board at connector P85I. 

b) Cut jumpers JM851/JM852. If the instrument begins working replace U852. If it does not begin 
working replace U85I. These shift registers can load down the serial data lines SDS, SDO, or SDC'2 
which will prevent the instrument from working. 

c) Replace jumpers JM851/JM852, 

If the instrument works but the channels are not operating correctly, the following items should he 
checked: 

1) Check for the correct output from U851 and U852. All outputs should be high except for the 
output to the relay being closed. To close relay K85I (channel 0) requires that output Ql of shift 
register U851 be held low, The drive signal must remain low the entire time the relay is closed, 

2) If the output of the shift registers is correct, check the output of drive transistors USS-I-US.S.S, 
If relay K851 is closed, the output of U854 pin 14 should be approximately -t-5 volts. If it is not. 
replace the transistor pack, 

3) If the drive signal is working and the contacts do not operate correctly, replace the relay, 
Contact opteration can be checked by making a resistance measurement from the correct pin of 
connector P853 to the correct pin of connector P852. To check the high contact of relay K8.SI, 
resistance should be measured between connector P853 pin I and connector P852 pin 22, 

8-85. Replacement Procedures 

Procedures for tlie removal and replacement of the PC assemblies are contained in Section VI of 
this manual. Please observe clean handling techniques and anti-static procedures when handling the 
PC assemblies. 
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Figure 8-17A. 03457-66511, ERC 2850, Main Controller, Rev. A 
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Figure 8-19. 03457*66502 (A2/2), A/D Converter, Inguard Controller, Rev. A 
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Figure 8-23. 03457-66502 (A2/2), A/D Converter, Inguard Controller, Rev. C 
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Figure 8-24. 03457-66503, AC Converter, Rev. B 
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